@@S

éﬁy DOCUMENT RESUME

ED 365 547 SE 054 007

TITLE Science for All and the Quality of Life. Report of
the UNESCO/APEID Regional Workshop on Science and
Technology Education at Lower Secondary Level
(Rathmandu, Nepal, ...cch 12-21, 1990).

INSTITUTION United Nations Edusational, Scientific and Cultural
Organization, Bangkok (Thailand). Asian Centre for
Educational Inncvation for Development.; United
Nations Educational, Scientific and Culfural
Organization, Bangkok (Thailand}. Principal Regional
Office for Asia and the Pacific.

PUB DATE a1

NOTE 137p.

AVATLABLE FROM UNESCC Principal Regional Office for Asia and the
Pacific, P.0O. Box 967, Prakanong Post Office, Bangkok
10110, Thailand.

PUB TYPE Guides — General (050) -— Collected Works -
Conference Proceedings (021)

EDRS PRICE MFO1/PC0O6 Plus Postage.

DESCRIPTORS Case Studies; Community Involvement; *Educational
Change; *Educational Policy; Foreign Countries;
*Seience Curriculum; Science Education; *Science
Instruction; *Scientific Literacy; Secondary
Education; Secondary School Science; Teacher
Education; Technology Education

IDENTIFIERS *Asia; *Science For All Programs

ABSTRACT

This book is the report of the UNESCO/APEID Regional
Workshop on Science and Technology Education at Lower Secondary
Level. Part I is the Source Book which has three chapters. Chapter 1
is cn emerging policy and strategy aspects for science and technology
education at the lower secondary level. Chapter 2 discusses the

& implications for teacher (raining and orientation of other education

(%)

ERIC

Aruitoxt provided by Eic:

personnel, the community, and parents. Chapter 3 contains examples of
application to real-life situations., This part has been written in
the form of a source book for reform of science and technology
education at the lower secondary level. It discusses the kind of
science and technology that will be required in the next decade. It
analyzes issues that need to be resclved when reforming science and
technology education to achieve current interpretations of Science
for All. It offers options, analyses, case studies, and examples
rather than prescriptions. Part II, Country Experiences, is a review
of country experiences presented by the participants/resource persons
from Australia, Bhutan, People's Republic of China, India, Indonesia,
Lao People's Democratic Republic, Malaysia, Maldives, Nepal,
Pakistan, Philippines, and Thailand. (PR)

e e o ¥ el Ve b s ok e e e s ol e e o ok o e e o o e o s ok s e o o e s s v o o s e e e o vl vl v e e o o ofe de et e v e e de ke

* Reproductions supplied by EDRS are the best that can be made %

* from the original document. *
deesk dede s tede e de e dede edede e e e e ok o e e ok ek dede ok dedk sk e etk e e e ek e ek e e ok de ek ok e e

BEST COPY AYAILABLE



E

ED365547 =)

%
Y

' "PERMISSION TO REPRODUGE THIS

i

Q

MATEREAL HAS BEEN GRANTED BY

Tiao Phonangsavath

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERICH"

RIC

Aruitoxt provided by ERic:

Ctice ot and
EDUCATIONAL RE SOURCES INFORMATICN
CENTER {ERIC)

s documaen! has baen ‘aproduced as
Dgecewac iram Ihe person Of Ofgamzaticn
ofiginating 'L

U8 DEPARTMENT OF ECUCAYION l

D Minor changes have been made 1o Improve:

ragIQguttion quahly

» Paoints ol view of Opwnions sided s dotur
menl do nol naceszanly 120iestal Ofhcial
QERI posion ar policy

BEST COPY AVAILABLE

Eocs cort v




@@S

UNESCO. Principal Regicnal Office for Asia and the Pacific.

Science for all and the quality of life. Bangkok, 1991.

121 p. (Asia and the Pacific Programme of Educational Innovation for
Development)

1. SCIENCE AND TECHNOLOGY — CURRICULUM
DEVELOPMENT ~ ASIA/PACIFIC. 2. SCIENCE EDUCATION -
SECONDARY SCHOOLS — ASIA/PACIFIC. 3. QUALITY OF LIFE
— ASIA/PACIFIC. 1.Title. 2. Series.

507

372.3 O

">

b

BEST COPY AYAILABLE



(f\
T

@@S

Asia and the Pacific Programme of Ed-icational Innovation for Development

Science
for All
and

the Quality
of Life

N

e ———

i

UNESCO PRINCIPAL REGIONAL OFFICE FOR ASIA AND THE PACIFIC, BANGKOK

=F

J—=|\

(%)
« BEST COPY AVAILABLE




@@S

© UNESCO 1991

Published by the
UNESCO Principal Regional Office for Asia and the Pacific
P.0). Box 967, Prakanong Post Qfficc
Bangkok 10110, Thailand

Printcd in Thailand

The designations employed and the presentation of material throughout (he
publication do not imply the expression of aity opinion whatsoever on the part of UNESCO
conceming the legal status of any country, lerritory, city or area or of its authorities, or
conceming ils frontiers or boundaries.

(%)

EMC BEST COPY AVAILABLE



Q

ERIC

Aruitoxt provided by ERic:

@@S

+ Prclace

Introduction

Part One :

Chapter One

Chapter Two

Chapter Three

Part Two : Country Experiences and Examples

10.
11
12.

Annex

Contents

Source Book

for Scicnce and Technology Education
al Lower Sceondary Level

of Curriculum Implications of Emerging Policies

Australia .

Bhutan

People’s Republic of China
India

Indonesia

Lao Peoplc’s Democratic Republic .

Malaysia .
Maldives .
Nepal
Pakistan
Philippines
Thailand .

: List Of Participants

Emecrging Policy and Sirategy Aspects

Lmplications for Teacher Training and Oricntation of
ther Education Personnel, the Community and Parents .

Application in Real Life Situations: Some Examples .

™

9

. 14
.32

112

119

BEST COPY AVAILABLE



@@S

Preface

sgcicnee for All and the Quality of Life” isthe report of the UNESCO/APEID Regional Workshop
on Scicnce and Technology Education at Lower Sccondary Level, hcid in Kathmandu, Ncpal, 12-21 March
1990. It is published in two parts.

Part 1 is the Source Book which has three chapters. Chapter Onc is on emcrging policy and strategy
aspcots for scicnce and tcchnology educatiun at the lower sccondary level, Chapter Two discusses the
implications lor icacher trainingand oricntation of ather education personncl, the community and parcats.
Chapter Three contains cxamples of the apptication tc rcal-lifc siuations. This part has bcen writlen in
the stylc of a source book for reform of scicnce and technology cducation at the lower secondary level. It
discusscs the kind of scicnee and technolugy education requited in the next decadc. 1t analyses issues that
need 1o be resolved when reforming science and technology education Lo achieve current interpreiations
of Science for AlL it offeas oplivns, analyses, case studies, and cxamples rather than prescriptions.

Part 11: Country Expcricnces is a review of country experiences prescnted by ihe par-
ticipants/resource persons from Australia, Bhutan, Pcople’s Republic of China, India, Indoncsia, Lao
Pcople's Democratic Republic, Malaysia, Maldives, Ncpal, Pakistan, Philippincs and Thailand.

The report providesin the first instancc a reeord of thedeliberations of the workshop. It also provides
guidance for curricalum and policy development in the Member Stales.
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Introduction

UNESCO PROAP/ACELID, in cooperalion with the Ministry of Education and Culture, HM
Government of Nepal, the Science Education Development Centre (SEDEC), and the Curriculum,
Textbook and Supervision Developnient Centre, Nepal, convened a Regional Workshop on Science and
Technotogy Education al Lower Sccondary Level in Kathmandu, Ncpal, from 12-21 March, 1990

The activity was a componcat of the 1990 programme of UNESC(/APEID and the UNDP assisted
projcct RAS/86/051 — Improvement of Science and Technology Education,

The Workshop supported current deliberations on scicnce and mathcmatics education of HM
Government of Nepal by placing the rich cxpericnces of Lhe region al the disposat of policy planncrs and
curriculum devetopers of Nepal. Ht fallowed a National Scminar on Science and Mathematics Education
Policy and Planning held in Nepal between 11 - 16 Februasy, 199G,

The Workshop focused on;
« Palicy and strategy related to scicnce and technology cducation lor all at lower secondary level;

» Application of learning in science and technology to real lile situations in the students’
cnvironment, with particular relerence to improving the quality of life and productivity;

« Implications for curriculum development and pupil evaluation, including the affective domain;
« Implications for Leacher training, and for cotmmunity/parental involvement; and
« Planning and implementation difficultics.

Deliberations were supported by cxtensive presentations from countrics in the region with several
ycars of expericnee in reforming seicnee and tcchnalogy cducation at lower secondary level. The
prescatations included examples of curricula, lcarning scquences, kearncr cvaluation instruments, audio-
visual aids, cquipment, and teachcer training designs, in addition to analyses of new policics.

Participation/Preparations

Eleven countrics provided thirteen participants and four observers to the Wortkshop, Two resource
persons assisted in the deliberations,

Mrs. Kristic Regan, Assistant Programmce Officer, UNDP, Nepal attended a scssion of the
Workshop, as did experts from Nepal.

Each participant presented and provided an analytical country comment (Part IT) incorporating the
following clements, with reference to scicnce and technology cducaltion at lower secondary level:
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Sclenca for all and the quality of iife

¢ Rcceat policies and strategics in scicnce and technology cducation, with particul?  “erence
1o Seience for All, and implications for cutriculum development.

»  Planning and implementation difficultics, and actions taken to gvercome these.

+ Examplcs drawn [rom current curricula, of applications of (classroom) science and technology
Icarnings in real life situations in the local milicu, with particular refcrence to hnproving, the
quality of lifc and productivity of the learners and their communities.

+  Examplcs drawn [rom current curricula, of pupil achicvement cvaluation instruments, including
cvalvation of the affective domain,

»  Examples drawn from current practice, of designs for (cacher cducation in support of these
rcforms.

Office Bearers and Resource Persons

The following acted as Office Bearcrs of the Waorkshop:

Chair-Person : Dr. Thongchai Chewprecha, Thailand
Vice Chair-Person : Dr. ). S, Gilt, India
Rapportcur : Mrs. Erlinda Y. Basa, Philippincs

Ratnaike, J., UNESCO PROAP/ACEID, acled as the Seerctary to the Workshop. The resource
persons were Dr CHIT Malcolin, Australia, and Dr. J. 8. Rajput, India. Substantivc and technical support
were provided by Mr. Turan B, Karki, Direclor, SEDEC and his stall.

Workshop Activities

Deliberations took place in whole group, sinall groups and individual work scssions. The productian
of the report was undertaken by two working groups formed by the participants, suppurted by the resource
persons. Presentations, discussions and readings were mixed with writing scssions.

Inaugural Session

The Workshop was opencd by Lhe Secretary of Education, Mr. Ramesh Jung Thapa. In his addsuss,
he indicaled that during Nepal's Seventh Development Plan (1985 - 1990), HM Government dcveloped a
detailcd programme aimed 1o fulfil the basic needs of the nation by the end of the century. In addition to
foad, clothing, fucl, shelier, drinking watcer, primary health care and sanitation, transpaort and securitycle.,
primary educalion (covering the first five grades) was declared a basic need to be provided to all children
of relevant age in the kingdom. Accordingly primary education bas been made free.

Realizing the polential and scope of scicnee and lechnology in solving such problems and to help
achicve the fulfilment of basic necds, policy provisions of HM Government emphasize the development
of scicnce and Lcchnology through cfficient and elfective utilization of human and naterial resources. As
a measurc of this policy, scicnce has heen made an essential component of the school curricufum.

These changes confront HM Government with problems of revision of school science curricula,
developinent of innuvative teacher education programmes and preparation of more suitahle student
evaluation prucedurcs.
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Introduction

Science and technology arc recognized as esscntial factors contributing to progress and peace in the
world, The success of a sacicly depends on how effcetively and extensively it can absorb and usc scientific
and tcchnological knowledge and skills in developing its potential. In a modern socicty, scicnee and
technology represent two basic human aclivities, which rclate Lo asking questions and solving problems,
As such, they constitute an intelicctual strategy which every learning human being in urban and rural arcas
alike should adopt for day 1o day decision-making. Furthcr, they provide powerful tools in finding,
knowing, undcrstanding and doing things in bettcr ways. Any cducation that does not take full cognizance
of both scicnce and technology is incomplete, irrclevant, and fails its purpose.

The current cry of “Scicnce For All” reflects the recognition of the capacity of scicnee and technology
to improve the quality of life for the individual, community and the nation as a whole. Onc of the major
goals of scicnee education is to goncratc, develop and transfer such knowledge and skills as arc ncgessary
for the promotion of the welfarc of the people and socio-cconomic development of the country. A
scicntifically informed and technologically literate population provides not only the broad basc from which
qualificd manpowcr can be developed, but alsu it helps create a climate in which innovative technologics
can takc root atud Aourish,

The Scerctary of Education wished the Workshop great suceess in its deliberations and thanked
UNESCO for scleeting Kathmandu as the veaue. He welcomed the participants te Katlhmandu and wished
them a pleasant and remarkable stay.

Purposes of the Report

The report provides in the lirst instance a record of the delibe rations of the Workshop. It provides
also guidance for curriculum and policy development in the member states.

1t has been wrilten in Lhe style of a guidcbook for reform of scicace and techinology education at the
lower secundary level. 1t discusses the kind of scicnce and technology cducation required in the next
decade. It analyscs issucs that nced to be resolved when reforming science cducation Lo achicve current
interpretations of Science for All. 1L offers options, analyses, case studics, and cxamples rather than
prescriptions.

Conclusions

The conclusions and recommendations derived from the deliberations of the Workshop arc as
follows:

I. The concept of Science for All is not 1o be viewed only in the conlext of the school cutriculum,
but as a component of the totality of efforts in universalizing cducation, including altcrnative
steategics like non- formal ¢ducation, adull education cic.

2. While the majority of coundrics in the region have included Science for AN in their policy
formulation and have translated it into school curricula, it is recommended Lhat other countrics
also do so at the carlicst, at least up lo lower sccondary stage.

7. Each nation may attempt to define and determine the *lcarning necds’ of the childrcn and also
‘quality of lifc’ in the changing context of the growing impact of science and technology. The
outcomcs, related to ‘real life situations’ may be utilized in curriculum rencwal, which has Lo be
a regular and on-going process.

iii

Y

Q

ERIC

BEST COPY AVAILABLE



dy

Q
ERIC

Aruitoxt provided by ERic:

@@S

Sclence for all and the quallty of Iife
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i2.

It is to be cnsurcd that a proper mechanism of monitoring and cvalualion is established which
devclops appropriate tools, instruments and tnechanisms for the purposc and also trains
personnel to perform the wasks objectively.

In-scrvicc and pre-service teacher cducation training strategics nced 1o be modified. The
programncs should preparc teachers to adopt creative Leaching models improvising, cx-
perimcnting, innovaling, and utilizing communily resourccs, Tcacher cducalion should
sneourage (cachers to make schoolieaching more joyful, participatory and related 1o local necds
and aspirations,

Apart from teacher training institutions, cach country may cstablish or augment resource
ccntres for curriculum development and lor assistiag tcachers, These contres would provide
rcgular profcssional support in solving the problems of tcachers which they may crpericnee in
thc curriculuim and in tcaching.

Policy changes, curriculum renewal and modified stratcgies for monitoring and eévaluation, nccd
to be communicated not only to all education personncl, but alse (o opinion lcaders, and parents
with cqual emphasis. Acceptance should be ensured as well as modification of curricula,

School-communily relationships may be strengthencd with mutual accountability established.
This hclps in resource management, better understanding and appreciation of existing com-
munity nceds, and futures projection. Further, this helps build affective domain components
like attitudes, social scnsilivity and responsibility, among all concerncd, and strengthens the
partnership between school and conimunity in the edueation of children,

Tcachers’ Assuciations should be established and strengthened. Thesc may function as profes-
sional forums and teacher support sysicms.

Whenever feasible, audiovisual aids and electronie technology may be ulilized, Teachers may
be provided with bulletins, newsleticrs, new innovation brochures ard other print malcrials as
well,

Assistance frum agencies like Unesco maybe taken to supplement in-country projcets for
cxpericnee-sharing inputs,

Sharing of cxpericnces al different levels atnongst countrics undergoing similar changes may be
cncouraged by UNESC().

if 1
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Chapter One

Emerging Policy and Strategy Aspects
for Science and Technology Education
at Lower Secondary Level

This chapter proposes a definition of Science For All for curriculum development in the next decade
and describes same of the factors which have given rise to that definition. It also exaiisces ramifications of
the definition for policics and processes in ciricuum development and implernentation.

1. Science for All : The New Interpretation

Science and technology are greatly important to human well being and the quality of our environ-
ment. Socio-cconomic progress without seicnce and technology is impassible. Scicnce and technology can
help to reduce misery, poverty, hunger, discascs, social injustice, energy crisis, cnvironmental pollution
and other global problcns.

Universalization of science and technology education isessential. Science and lechnology education
should be available for all human beings without discrimination of racc, rcligion, caste, ideology,
suciocconomic backgronnd, gender, or region.

«  Allstudents at the junior secondary fevels of schooling should study scicnce and technology.

« Al studcnts gain from their studics of science and tcchnology; the objectives, teaching ap-
proachcs and assessment strategics should be chosen to suit the needs and backgrounds of all
students in the group.

o Science for All is nol only benefiting individuals, but the collective good of the community and
humanity as a whole.
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Science for all and the quality of life

1.1 Featurss of Science for All

1) Schools, teachers, classroom materials, audio-visual aids, workshop (acilities and equipment
musl be accessible to all students.

i} The conlent, language, symbols, designs and purposcs of the curriculum should link to the day
to day expericnces and purposes of the children. This requires some curriculum development
at the local level, responsive to the needs and interests of the children in the focality.

iii) Science and technology education should make a difference to the way studenls think ahout
their world and the things they do. It should fink theory to practice, human purposc and the
quality of life; reflcction to action; in-school-experieice to oul-of-school experience.

iv) Teaching and lcarning should begin from the belicfs, intcrests and learning skills that students
bringlo the classroom, and help cach of them to extend and revisetheir undcrstanding and thcir
ability.

v) Somc lcarnings have particular valuc in rclation to further learning and employment. Such
learnings should be accessible to all students equally.

These leaturcs arc cmbraced in an approach which we will refer to as Science, Technology, Society,
Personal Development (STSP).

Science relers to theoretical knowledge and the processes by which it is generated and tested. This
theoretical knowledge is a response (o the question “F wonder....”

Techiiology is the solution of practical problems, and the devices and systems that have been
developed as a consequence. s 4 response to the question *l want....” Technological development has
heen greatly enhanced by its links to scicnec; science depends strongly on its use of technology.

Sociely recognizes the social and human context that gives purpose Lo science and tcchnology, and
the impact that scicace and technology have on our lives. The society aspect includes quesiions “Should
we..."”

The Personal Development aspect recognizes the possibilitics within the scicnce curriculum to
cnhance students’ personal skills in logical thinking, expression, personal managcment, sell-dirccted
Icarning, cooperation, and responsibic action. It implics purposcs wilhin the science curriculum to assist
sludents to develop and refine their world-view and to take cffcclive and responsible action in their own
lives and as part of their community. It recognizes that cducation nieeds 1o address the deve lopment of the
individual both as an individual person and as a member of sodicly.

The curriculum should give altention to each of scicence, lechnology, socicty and personal develop-
ment, and they should be integrated in their development.

2. Factors Which Have Led to This interpretation

2.1 Approaches to social and economic development

The importance of scicnce and technology in social and economic development have been under-
stocd for a long time. However, strategics of development have changed over the last three decades.

During the 1960s and 1970, many countrics concentrated on training a work-force who could usc
technology. The teehnologics themselves were often imported, and so were the experts who provided the
technical knowledge and management. The investment in cquipment cle. often came from overseas, and

2
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many of the profits went back overscas. Frequently, raw materials were cxported for processing and then
imported as finished products at high prices.

During th 1980s, the stralcgy shil towards crealing a work-forcc which could devclop new
technologics themsclves. By their inventiveness, the work-force produces expurtable goods and techniques
whosc value is much greater than that of the raw matcrials, This trend continues in the 1990s.

The need in the 1990s is not only for peoplc who can lcad tcchnological development and work in
science-bascd industries. The workiag and living environment is increasingly technological. All people
necdto be comfortahle in (that environment and contribule Lo the use and wisc managcment of technology.

25 Environmental Conservation

The impact of human activitics on the natural cnvironment has become increasingly clear over the
last decade. Action at the national, community and individual lewels is now imperative for long term
survival. We have 10 usc existing Lechnologics more carclully and develop new or alternative lechnologics
which conscrve resources and the environment,

2.3 Basic Needs

There are some communitics and individuals in our countrics whosc basic nceds of hygiene, health,
education, nutrition, shelier and clothing arc not being mel. Their quality of lifc can be greatly improved
if they arc cducated in simple Lcchniques of, for example, hygicne, use of walcr, preparation and choice
of food, and looking afier animals.

2.4 Educational Purposes

The achicvement of the ceonomic development, cnvironmentat managemenl and improved qualily
of life outlined above requires education that is aimed not simply at knowlcdge but at aclion. This aclion
is required at an individual level, and also at the Tevel of the local community and the wholc socicty.
Therefore, the curriculum must assist individuals to 1ake action, and (o participate in community aclion.

The curriculum must also address the development of the individuat, assisting Lhat person reaches
his/her polentiat as a human being. This rcquires assisling the student 1o develop a world vicw, inlcgraling
values and knowledge from different rcalms of cxpericnce and thought, and linking concepts of sclf to
concepts of socicty and environmenl, spirituality and justice.

inthe 1960s, the orientation of the scicnce cu rriculum was scicnee is what scientists do: their methods
of developing and testing scientific knowledge. and the concepis and theories that are central to the
scicntific disciplines, Littlc atiempt was madc to link this krowtedge 1o technological applications, social
concerns, or the daily cxpc ricnces of the students,

In the 1970s the orientation shified to the functionality of scicnec, especially for those who would
not enler universitics. Scienice, Technology, Sociely cducation arose from this trend. |t linked science to
technology and placed them both in the context of social nceds and everyday life. The cmphasis shifted
from “What do | know”, to “What can 1 do 7"

In the 1980s, at least in a few countrics, 8 further change has emerged, with scicnce and technology
cducation becoming a central component of the cducation of all citizens, so that they can beccome
responsible, productive citizens. The cmphasis is shifting towards the social action described ahove, and
the question “Who am [ becoming 7 This rcquires more altention Lo teaching children haw Lo lcarn,
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Science for ail and the quality of life

manage their own lcarning, analyzc prablems and design and implement solutions. Thus the slogan
Science, Technology, Saciety is exiended 10 Science, Technology, Society, Personal Development. (STSP).

Dimension Learning for Learning for Learning for
Knowing(1960s} Applying{1970s) Being/Becoming
(1980s)
Fhilosophty Positivism Ulilitarianism Constructivism
Focus What do I KNOW? Whal can [ DO? Who I am
BECOMING?
Knowledge Propasitional Practical Experiential
produced
Structure Subject/Discipline Subject/Discussion Issucs {micro and
Craft/? echnology macro)/Subject/
Discussion
Teacher Role Exper/inlormation Applier Facilitator
Giver
Teaching/ Didactic Praclical Real lile problem
learing strategy solving

2.5 Research into Children's Learning
Receat rescarch provides compelling cvidence that:

«  Students develop theories and belicls about the way the world opcerates, [rom their cxperiences
with a range of objccts and people at homc, at play and at school;

«  These beliels arc strongly held and little affected by traditional instruction. Traditional instruc-
tion often makes lillle impact on the ways children think about the world or act in it, even when
it is coupled with cxperiments and active learning,

This has led Lo a view of learning as the construction of new meanings in the light of experience. It
is called “constructivist”. [t contrasts with a view of learning as the receplion or acquisition of knowledge.

Students, in the coursc of growing up, develop their own strategies for learning and constructing
meaning. They can be taught to develop effective strategies, and this should be an intcgral part of the
curriculum.

Research has shown alsa that when students are taught stralegics of effeetive learning in one arca
{say sciencc), they arc able to apply thesc strategics successfully in other arcas.

Construclivist lcarning requires dilferent approaches Lo teaching, assessment and classroom
managemeal. Teaching nceds Lo start from the belicfs Lhat students already hold and then extend or revise
thosc beliels.

It is important that students have opportunitics to express Lheir current understandings, perhaps
through drawing or talking. Similarly, in clarilying their learning strategics, they need opportunitics (o
sharc with other students, Lheir teacher, and ather members of the community.
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Ln cxpressing their own thoughts and understandings, students take a risk of being secn as foolish
by their tcachers or lcllow students. Hence it is important that the climatc of interaction in the classroom
is co-operative.

11 student’s belicls and expericnecs are inpuls Lo the lcarning siluation, then students are clleclively
involved in developing lessons and planning the curriculwn.

Constructivist approaches link to co-operative learning and participative management, Thc shill
towards participative management in classrooms parallels recent developments in agriculturc, industry
and public administration, In the classroom and in business, an important objcclive of participative
managcment is (o cncourage creativity and flexibility.

2.6 Social Justice

Over the last two decades, there have becn significant shifts in the definition of social justice. In the
pasl “cqual opportunity” was presumed to be satisficd il thore was freedom for individuals to apply for
jobs and promotion, receive heallh carc, cater inslilutions or obtain scrvices, regardless of their cthnic
background, religion, gender, saciv-cconomic background or any disability. However this apparcnt access
is an illusion il individuals do nol have moncy to pay, iltheir language is not the language of the institution,
il their disability restricts their movement, il prejudice and social siructures reduce their prospects of
suceess. Current concepts of sacial justice recognize these barricrs and aticmpl Lo overcomc thacn. The
shilt, in cssenee, is = shift from “cqual treatment” lo “cqual access™ where access is mcasured not anly by
availability of a scr.icc or opportunity for an individual Lo use it succcssfully.

3. Preliminary Considerations: Planning for Science for All

Thorough planning and preparation for cducational changc and curriculum devclopment are
cssential for successful implementation, Planning needs to Lake care of the relationships between educa-
tional policics and other policics and programmcs; the administrative structurcs required for formulating,
implcmenting and supporting Lhe changes; and the human and malcrial resources thal are nccessary.
Factors 1o be considered and issucs that arisc in planning Sciencc for All are discussed below,

3.1 Dimensions of Policy

Scicnee cducation policies arc influenced by national policics in areas like agriculture, industry,
scicnee, cnvironment, and social wellare. Prolcetion of the covironmenl is now a common component of
«chool science. Policics which shilt nationat pr .ritics from traditional to scicntific agriculture, and [rom
using to developing industrial technology influence the scienee curriculum, There are also special policies
for same catcgories of people like disabled, women, cconomically backward, tribal and rural populations.

Policics arc developed at different lovels, from statements of broad vision and dircction to specific
arrangements for implementation, The recruitment and preparation of tcachers, work conditions, ad-
ministrative structurcs al the school and system levels, and provision of buildings, lacilities, and
instructional matcrials require policics at the implementation level.

Planning and implcmentation of curriculum arc often worked out in the form of ramcworks and
guidclincs. They spell out curricular content, organizalion, and the roles of teachers, parents and school
administrators. Matcrials to support curricular implementors and other funclionarics are also esscndial.

Policics in scicnce curriculum for improvement of the quality of life must eonsider the meaning of
“quality of life™

Qo
ERIC BEST COPY AVAILABLE

Aruitoxt provided by Eic



A
o

(€)

ERIC

Aruitoxt provided by ERic:

Science for all and the quality of life

s economic and industrial development

« prescrvation ofl national culture and heritage

+ spiritual and oral development

= social and economic justice

« equality of opportunity

» respect for individuals, socicty, constitution and law

+ judicious and rational use of the environment and its resources
e mainlenance and improvement of the quality of the environment

» understanding the place of science and technology in our socicty and the role they can have in
improving the quality of lile

These considerations ntight lcad to ohjectives of science education like: “The science curmictaium will
heip students to develop progressively to:

- understand some of the methods, concepts and theories that scientists use, and the ways
science is applied in our everyday lives

— understand the role of technology and the world of work

- develop knowledge, skills and attitudes essential for contributing to development and
improvement of life

- develop interest, crilical thinking and the spirit of enquiry

- develop skills in identifying and solving probiems and making decisions and taking action
- develop open mindedness, tolerance and respect

- develop (o the full leamers’ potential for human expression and achievement

- develop habits of team work and cooperation

- expand their vision for global conceris

- respect and use natiral resources judiciously and sensibly”.

3.2 Dimensions of the Curriculum

The curriculum is more than a list of objectives or things to be lcarned. It includes alf the aspects
nceessary for “good Icarning” to take place for every student in the class.

Some teaching methods provide betier opportunitics than others for all students o participate and
succeed in the learning. Teaching methods need to be chosen also to suit the different learning styles of
individual students and Lhe range of fearning objectives of “Science for Al".

Assessment strategies are not only methods of measuring cducational achievement. They make
important statcments about the kinds of [carning and the kinds of achievement that are valued by the
school system, and also infiuence strongly the kearning that oceurs. IT the curriculumis oriented to problem
solving in the context of daily lifc, students “becoming”, and “lcarning how to learn” as well as “knowing"
and “doing”, progress in these ohjectives needs to be part of the assessment. If the only assessment is by

6
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national 1csts at points through the progi amme, itis unlikely that the curriculum in practice will give serious
altention to local concerns and necds.

Facilities, the ways stadents are grouped, schoot policics about noisc levels and cxcursions, limela-
hling, alt affcct the access that students have 10 suceesslul learning. Co-operative learning cannot succeed
if the gencral cthos of the schoul is one where students arc ridiculed for wrong answers, or where there is
strong cmphasis on competition.

I[ the curriculum s 1o link Lo the daily lives of the studcnts there must be tncchanisms to strengthen
the partncrship hetween parents, students, tcachers and the community. Learning is cnhanced when there
is consonance between schoot, home and community.

Similarly, lcarning is cnhanced when there is consonance among the curricula in differcnt subject
arcas. The scicnee curriculum should not he an isolaled entity in itscll. it should be an integral past of the
school curricuhim as a whole.

3.3 Choosing the Content

In & scicnce curriculum which draws its conlent from scicnce, technalogy, the cultural and human
context of scicnee, and applications of scicnce Lo improve the quality of life, many topics and approaches
arc rich with possibilitics. No longer is “hasic content” defined simply [rom “the hasic structure of the
disciplines of scicnee”. “Basic” now has 10 he defined in relation Lo the nceds and aspirations of the
students, their comnnitics, and the nation. It follows that the definition of “hasic conlent” must vary
somewhat from locality to kocalily and person ko person.

Criteria for sclecting content, whether at the central level, the focal iovel or both, nced 1o he
cstalished as part of scienee cducation policy. For cxample, is the content,

. hased on the interests and cxpericnees of the children, founded an action and ablc 1o assist
students 1a understand everyday phenomena?

« accessible (o pupils throngh the use of inguiry skills and suited to further development uf thosc
skills?

. allainable through matcrials and cyuipment that arc locally availahle?

o within the grasp of pupils at Lheir level of cognitive develapment?

. abasis for further scicnee fcarning? :

« pereeived by the students and community as valuahic in the world heyond scheol?

Decisions need to he made atso about the halance that is approprialc belweenthe aspects uf scicnee,
technology, sacicly and personal development, and ahout “starting points” in the development of content.
For cxample, development that hegins with the scienee and then proceeds to applications and social
aspectsis likely to cmphasize the relationship that the scienee ideas have to cach othcr, whereas onc which
hcgins with a communily issuc and looks 10 science and technology as part of the solution is likely to
emphasize the relationship of the scicnce ideas Lo applications and human purposcs. This discussion is
takcn up in detail in Chapter Four.

3.4 Balancing National, Local and Individual Needs

In the current interpretation of Science for Ali, (he curriculum must mcct national, local and
individual necds. National nceds arc expressed through national policies and programmes, for examplc,
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in agriculture, tcchnological development, conservation and “basic needs”. Local needs arise from the
communily and local cnvironment. Individual nceds arisc from the purposcs, aspirations and daily lives
of the students.

It is nccessary to specify how the curriculum will provide for common Icarnings across schools and
also for unique lcarnings in a particular localily.

The options availablc includc the lollowing:

» A national “core plis aptions”. This mighl be achicved through a given number of units of
core and other units 10 be selected at the local level. An allernative, with less flexibility, is
that corc units run al ycar and cach unit has an oplion componcnl Lo suit differcnt focalitics.
Inthis modcl, the options are developed centrally by writing groups who visit different regions
of the state, cxplore the region and consult the local people.

» A “nationai core” phits “local options". This model is like the one above, but the options arc
developed at the local level, probably at the fovet of the individual school. It is possible 1o
huild intn thc modcl ways of accrediting local units if this is required.

» "Schooi-based curriculum according to Governiment Guidelines”. The responsibility for cur-
riculum development rests with the school. The Government provides guidance on the
purposcs, approaches to, and general content of the curriculum. The level of dctail in the
guidelines has to be chosen to provide a balance hetween Government and school control
over the curriculum actually provided. In a decentralized model like this, a large proportion
of assessment also is schoal-hased.

A strongly cenlralized approach to curriculum [often called a “Research, Develop, Disscminate™
(RD&D) approach] cannat of itscll mect local and individual nceds. It can produce highly polishcd
programnic matcrials and ¢quipment and disscminatc them to all scheols quickly. 1t has to be coupled
with cxtensive training programmes and suppurt [or tcachers to achicve effective implementation.

The RD&D modcl reached the peak of its application in the major programmes in the USA (PSSC,
BSCS etc.} in the 1960s. Extensive rescarch has been donc since then on their achicvemcnts. In spite of
the vast resources given to developinent, training and implementation, the programmcs fcll far short of
national cxpectations. Even committed teachers aften took 5-8 years before they could usc the matcrials
as expected. By their naiure, the materials and teachers’ guides could not ideniify and respond to local
necds aud resources or individual students.

Many countrics have cxplored variations on the RD&D approach which put the curriculum into
closer contact with local nceds and allow a componcent of local curriculum. In Thailand, the Institutc lor
the Promotion of Tcaching Scicnce and Technology (1PST) develops complete curricula which schools
arc encouraged to adapt to mect local nceds. Indoncsia allows a 207% local/regional coiaponcnt of the
curriculum. In India, the National Council of Educational Rescarch and Training preparcs ‘modcl
curricula’ and supporting matcrials. The curricula arc not compulsory. Varinus state boards of education
or cerlain examining boaids modify the materials according Lo Lheir needs.

"School bascd curriculumdevelopment according Lo Government guidelines™ supports the develop-
ment of curricula which suit local students and their community. This approach is being carricd out in the
statc of Victoria, Australia. It builds in a partncrship between tcachers, parcats, studcnts, focal community
and national government. H places responsibility for development and implcmcntation with the school so
that, even though the ostensible quality of the matcrials may be less than in the centralized casc, the quality
of implemcniation and (he linkage (o he lives of the student is much higher. (Once again, strong in-scrvice
cducation and systems of support ler schaols arc required, so that teachers and the community undcerstand
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the guidclines and have the skills to work with them in creative ways. Without this support, some Lcachers
use their “lrcedom™ to teach the same old things ir the same old ways.

Lincs of accountability and systems of reporting have to be established, to cnsurc adcquale
accountability to cach of national nceds, local and individual nceds. This requires clear conception of the
balarce of central and local responsibility and the mechinisms by which cach responsibility is monitored.

The skills required of the teacher arc different from those required in curricula designed in detail
at the national level. In the latter case, the essential task of the Leacher is to implement the curricula as
deseribed in the text books and teachers® guides. If there is a local cumponcent, teachers must have also
skills in curriculum development, inchuding abilitics to work cooperatively with other teachers and the
community.

3.5 Structures and Processes for Curriculum Management

Successful implementation of cducational change requires an cfficient mechanism of curriculum
managenic il

It is necessary to establish a communication nciwork, structures and procedurcs involving govern-
ments (national, state/provinee, and district), schools and comnumitics.

The roles and responsibilitics of cach government body, administrative unit, schools and the
communily will vary according to the overall strategy of curriculum development and implementation. En
particular, they will depend on the extent to which the management is centralized.

The tasks for which responsibifitics need to be assigned and administrative structures established
include:

e developing curriculum policies and guidelines

«  reviewing current carricubi and resources in the school and community and gathering informa-
tion on loval needs

«  plarning for cducational change at the school and system levels
« developing syllabi and teaching iids

o preparing guides and support matcrials for leachers

«  preparing testbooks and student mate rials

o preparing science equipmcnt, kits and audio-visuat aids

o training lcachers, advisers and inspectors

o developing instruments of cducational measurement/asscsstcnl

. disseminating and communicating policics and malerials (o schoals, community, commercial
publishers, and others

. cvakuating the quality of the curriculum and iLs implenentation
« training teachers (in-scrvice and pre-service).

The ways (hat these Lasks arc achicved ina decentralized systein are very different [rom a ecntralized
system. Fur cxample, if schools bave a major responsibility for curriculum development, the respon-
cibilities of district advisers includc assisting principals and senior stalf with svhool management, assisting
tcachers to uaderstand general policies and develop curricula, and assisting Lhc community to be involved

9
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in curriculum planning, Alternalivcly, in a contralized approach, the adviscr supports disscmination of the
matcrials and assists tcachers 1o understand and usc them cffectively. As a sccond cxample, policy
developiment is almest entircly a central responsihilily in a centralizcd approach, but schools as well as
the central agency must develop eurriculum policies in a school-based approach.

The cstablishment of science and mathematics curriculum development centres such as 1PST in
Thailand and ISMED (Inslitutc for Scicnee and Mathemalics Ed ucalion Devclopment) in Lhe Philippincs,
shiltcd the responsibility of curriculum development from (e stale o these centres, Teachers and subject
specialists can be scconded 1o Lhesc centres Lo assisl the curriculum design tcam and the cditorial
commitices in all aspects of the work, [fom curriculum design to the produclion of Leaching matcrials.
The centre’s job is not over after developing the curriculum and matcrials, it also conducls fictd trials,
asccrtains research findings and wiilizes (hese for renewal at rcgular inlcrvals, Mcchanisms for passing
such findings hack 10 the teacher must be well developed, so (hal the (cacher is conslantly updatcd in all
aspects of his/her work. Develnpment of aclivitics and experimentsisa major aspect in the universalizalion
af scicnce and technology education, Some of the centres have established inslrumenlation
lahoratorics/workshops or arc linked Lo olher cenires for the developinent of laboralory equipment, The
teams here develop manuals and laboratory guides, They also suggest how modiltcations and alterations
can be effccted in local situations.

Whilc the choice of approach will be governcd by specilic sitations and availability of cxpertise, the
point that nccds conslant emphasis is the involvement of tcachers. Their association with the development
stage is crucial for suceess al Lthe implementation stage. It gives Lhem selfl assurance and a scnse of
involvemenl,

3.6 General Strategies of Change

Exicnsive rescarch has heen donc over the last 1wo decadces on educational change and its manage-
menl. (Sce for cxample, Caldwell B, Bearc, H. andg Millikin, R., Creating an Excelfertt Schoof, Falmer
Press, London, 1989; Scrgiovanni, T., The Principaiship: A Reflective Practice Perspective, Allyn and Bacon,
Boslon 1987; Fullen, M.F., The Meaning of Fducutional Change, New York, Teachers College Press, 1982,
Milcs, M.B. and Louis, K.S., “Managing large scalc change in urban high scheols: how Lo get there”,
Knowledpe in Sociery, 1989,

The success of educational change is greatcer if we “Starl from where we arc, think big, and move
forward in small sicps”.

Il “shinking big” means moving the curriculum towards an Scicnce, Technology, Socicly, Personal
Devclopment (STSP) approach (o Science For All, stralcgic oplions include he following actions:

»  Identily conlenl in the prescal curriculum which could be used Lo learn science concepls rclated
tolechnology in the socicly. Illustralc Lhesc processes Lhrough adequatc cxamplcs of application
in cveryday lifc.

s Identily situations from the local community which can bc applicd to various (hemes in the
cxisting curriculum. Establish (raining programmes for cachcrs, and assist them at the local
level to understand “Scicnce for All” and make appropriale inclusions in the curriculum,

» Choosc lopics for the cenlral curriculum such as sanilalion, cnvironment, pollution, global
warming thal relale 1o local, national and glohal issucs. Design projects for the children through
which they develop skills af problem solving, cooperation, applying valuc judgements in the
¢ontext of improving the quality of the socicly they live in.
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“Starting from where you are™ requires analysis of the current situation. The analysis should consider
not only currcnt structures and current practice, but also resources, trends and emerging needs.

The development of ecntral curriculum guidclines might invalve analyscs by cxperts fram differeat
backgrounds such as cducation, agriculture, industry, health and sacial justice. Alicrnatively a sicering
comrniliec might be established with representation from parents, teachers, unions, governmenl,
academia and industry. The steering commitice might conduct some parts aof the review itsell and
commission other parts.

Rescarch work may need Lo be carricd aut. For cxample, Indonesia conducted a nationwide siudy
of the eagnitive development of students in the targeted age range; India gathered data on the needs,
molivations, and backgrounds ol teachers and students; Philippines completed socio-anthropological
rescarch Lo develop the basis for a needs-based curriculum.

The depth and time required for the preparatory stage depends on the extent of the changes
envisaged. For cxample, major changes to schoal and curriculum structures, tcaching approaches, and
asscssment at Years 11 and 12 in Victaria, Australia began with the establishment of the Commitice of
Review in 1984 and led (o changes which will operate [ully for the first time in 1992. Throughout that
period, there has been major discussion of the issucs, plans and curriculum dcsigns at all levels of the
community, including parliament, cducational groups, indusiry, the public media, schools, parcnts and
students.

Rescarchers like Matthew Miles consider educational change in stages. The first stage Milcs calls
mobilization, the sceond implementation , and the third instittionalization. Institutionalization is the
process of embedding the change into life of the sehool so that it is able to survive changes in lcadership
or challenges [ram reactionary groups.

The stages arc usclul inspite of the factsthat they overlap and they seldom occur insimple sequence,
because strategics (hat arc cspecially clfective i ane stage arc nal nccessarily the ones that are most
effcctive in anather stage. For example, mobilization canbe led by a small group in a top down way, but
implementation cannot oceur unless there is wide commitnient 10 the change and wide owncrship of the
implcmentation strategy.

Sergiovanni Lalks about schools being “management lonse, culture tight™: teachers arc tooscly bound
in the management sensc, often making decisions of their own in their classrooms and when planning and
conducting their work. On the other hand, they are strongly bound in the culturalsense ol having acommon
view of what “good cducation” looks like, what “good curriculum” contains and how “goed tcachers”
work, Educational change needs to address the “culture” of education rather than simply work with
administrative controls and demands.

Achicving community invalvement in the change and community acceplance of the new curriculum
reeds tobe planncd. I ntight involve wide participation in the Review stage, as mentioned carlier. [t might
involve advertising campaigns and public mectings, videos and cxplanatory brochurcs, Opinion lcadcrs.
community lcaders and parents must be reached, Government offices, private industry, publishers and
voluntary organizations must also he involved so that they can assist in guiding and achicving the changes,
and perhaps help in the production af materials and equipment.

Mabilization of the whole of socicly 1o support an inngvation incvitably resulls in a feedback from
all levels. Provision must be made for this feedback (o be reeeived, evaluated and used.
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3.7 Teacher Education and School Support

The real worth of any curriculum development depends finally on the manner in which it is transacted
in the classroom. Quality of learning and social justice depend ultimately on the tcacher. Teachers have
the moral responsihility of performing the job st for them by the cntirc cast of policy makers and
curriculum designers, head teachers, parents, children, community and colleagucs. Everyonc cxpects their
own thoughts, cxpectations, idcas and philosophy to he put into practice.

All tcaching stall must understand the changes that are planncd and be reasonably committed to
them. Teachers who will be dircctly involved in (he implementation must develop the knowledge and skills
rcquire — whether in curriculum development (in a schoal-basced st rategy) or use of particular materials
and equipment (in a centralized approach).

Teachcer preparation was ofieninadequate and enderratedin altempts at curriculum change through
the 1960s and 1970s. For example scicnce kits were distributed in several developing countries with little
altention o advance preparation of tcachers or in-scrvice cducation. In the majorily of classtooms, the
kits were not cven opencd let alone used regularly,

Similarly, attempts to keep tcachers informed and supported arc often inadequale. A tcacher may
nol receive an cducational bulletin or brochure, o its importance and mcaning may be lost becausc no-onc
is discussing il with the Lcacher. Solutions include the cstablishment of “cxpert groups” to receive teachers'
prohlems and offer solutions, distriet “schaol supporl centres” and consultancy services, “team ap-
proachcs” in schools where there are a number of tcachers, “networks”™ of tcachers across schools in a
district, and profcssivnal associalions al the state or nationa; level.

Although the head teacher may not he directly involved with the tcaching of the new curriculum,
he/she must understand it and its relation (o the whole curriculem and the operation of the school.
Successful implementation requires1he support of the school administration and indeed all levels of school
support within the Ministry. In-serviee cuucalion programmes arc required for teachers and for school
administrators, Programmes for school administrators necd to address curriculum directions and also
processes of management and change,

Training in the use of central policy documents or curriculum materials can he of two kinds, The
curriculum developers might train teachers dircetly in face-to-face encounters, When the teaching force
is large and dircct training is prohibitive, rainers or consullants have 1o be reeruited and sent out 10 work
with teachcers. Distortion of the original idca is likely in the sccond casc, hecause of the stages in the
communication. For this and other reasons, training should nol be a “onc off” cvent. The meaning and
implications of an innovation hecome clear 1o the tcacher over lime, when he/she is working with it in the
classroom. Support should be on-going.

Teacher training must cquip the teachers Lo handle confidently all aspects of the curriculum,
including content, eaching methods, development of local curriculum, communily involvement, student
assessment and programme cvaleation.

In-service education for head-teachcers, school administrators and members of the local community
who work with the school nceds to be planned and conducted just as thoroughly as in-scrvice education
for classrooin teachers. This is so especially when the school is large and where it has considerable
responsibility for curricelsn development.

Il the school ratlicr than the statc has responsibility for designing syllahi and work programmcs,
coherence and continuity of curriciluin must he achicved at schaool level. Planning and carriculuin
developinent nced to involve all teachers. 1T the curricelum is 1o reltcel the needs of the local conmmunity
and the rale of parents in the education of their children, Lhen parents and the community must he involved
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in the development, Ef the schoal is large, farmal structures are required for curvicutum planning, school
management, and professional development.

Colleges of education and teacher cducation can play avery clfective role in assisling with in-scrvice
training, curriculum development, and on-going support.

3.8 Evaluation for Quality Improvement
Evaluation sbould be an integral parl of all stages of educational innovation:

« planning (assessing nceds, trends, pressures, administrative structucs and resources; sctting
goals and deciding strategics);

« development {designing policics, structurcs, programmes and/or matcrials; trialing draft
maicrials);

« implementation (stalfing, raining, cnacting);
s ICViCW

Evaluation is an imporlant part of planning and development. It is important also in the account-
ability of schools, curriculum units and individuals to government and community. It alfects decisions
about programmes and individuals. Accordingly it has a political component alongside its objective value
iv supporling deeision-making,

Evalualion nceds Lo be systematic, and it needs to be planncd and funded as part of cducational
change.

Al the classroom level, leachicrs have a eontral rok in evaluation of their teaching programmes and
the curriculum materials they use. They need Lo be trained in advance. Part of their training should be 1o
help them usc others = cspecially students, other teachers, inspectors and consultants, parents, and the
communily — as past of the cvaluation. Assessaienl of leacher performance must be carricd oul in &
non-thrcalening manncr. 1t must be scen by the Leachers as an aid Lo improving their proflcssional
compelence.

The cvaluation of published materials during their development should also involve teachers as well
as curviculum developers and academics. Many countrics, such as Thailand, have carricd oul small scale
rials of books and equipment, Such trials cnable (he materials (o be modified and improved before mass
production, but do not preclude other cvaluations at a later dale.

In addition to the teachers asscssing students’ and their own perlormances, education autharitics
musl monitor the implementation and achicvements of the curriculum pationwide. The plan should
address all aspeets of the curriculum, not just teacher performiance and student achicvement. Tt should
investigale the whole management structurc in order (o ascertain whether the communication sysiem
alfows the complele flow of informalion back and forth belween school authoritics and classroom Leachers,
al all levels, and whether the systems of sehool support, facililics development, tcacher cducation, review
and planning cle arc adequate,

The plan is likely to involve various institutions, such as research organizations, and (cacher training
instilulions, and spccial administrative units within the Ministry, such as an inspectorate or rescarch and
evaluation tcam. It must also involve al! units in cvaluation of their own functioning and the perlormance
of unils around them.
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Chapter Two

Implications for Teacher Training
and Orientation of Other Education Personnel,
the Community and Parents

The Science-Technulogy-Society-Personal Development approach (STSP) gives new emphasis to the
centrality of the teacher in scicnee education and 1o cooperation between teachers, parents
and the community.

Teachers roles in curricun design, school management and community interaction are extended in
comparison with traditional teaching. Weder subject knowledge and a broader range of teaching skiils are also
required. Hence professional development and systems of professional support
Jor teachers become critical elenonts,

The chapier offers guidance under three headings: the professional development of teachers, interactions
with parenls, other personnel and the local community, and supporting system for teacher improvement.

1. The Professional Development of Teachers

The 1960 approach to curriculum, with its student books, kits, equipment, films, teachers’ guides
and training programmes was described at the time as the “teacher prool curriculum”, The materials kits
and guides were secn as Lhe keys to success, as long as the teacher lollowed the teachers’ guide faithlully,

Parents and the local community were peripheral. The curriculum and materials were designed by
experts at the national level. The curriculum was intended lo be implemented in the same way Lo all
children in all localities.

The stratcgy was consistent with the learning theories, ideas of social justice, and approaches to
management that prevailed at that tine,

The Scicnce-Technology-Sociely-Personal Development approach is very diflerent: constructivist
learning theorics, participative management, and a view uf social justice that has moved away from “equal
trcatment of all children in all localitics™ (o concern for loeal and individual variations in purpose and
lcarning style,
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The teachers’ role becomes pivotal:

o The curriculum hasio meel the needs and backgrounds ofindividual students, The teacher has
10 he a curriculum designer.

. The student’s background and hopcs arc significant parts of his/her lcarning and are largcly
matlers of family life. The teacher needs to work with parents Lo cnsure that ¢ducation at home
and school reinforce rather than contradict cach ather,

. The curriculum shoald have a local component, finking Lo the life and problcms that belong o
the student — the environment, cxpericnce, and people of the local community. The partnership
between school and comnmaunity can extend to eatrriculum implementation as well as design. The
icacher nceds skills 1o work effcetively with the local community.

. Scicnee knowledge has Lo be hooked up 10 applications, problem solving, technological design,
social and cnvironmental issucs and local questions of quality of life. It has lo pravide oppor-
tunities for students’ personal developinent, assisting them Lo refine and build their world vicws,
and develop skills in solving real-life problems, expressing themselves, Laking clfective action,
cte. Education has an orientation Lo individual development as well as social development.
Teachers nced broader knowledge and a greater range of classroom skills than in traditional
programmcs.

The load on Lhe tcacher mustbe shared. Sharing the work and the responsibility su ppon:ls the leacher,
1t also ensurcs thal teachers, parents and communily have a common vicw of Lhe goals and methods of the
curriculum, and the way thal the local and national componcnls fit Logether. No longer does the (cacher
work alone in his/hee classroom with centrally provided materials, kils and instructions.

IT the teacher is working with others in programmc development, policy, and implemeniation, there
musl be in the school an infrastrueture and management experdise (o SUpport it. If lcachers are Lo be
creative in curriculsm design and *caching, the organizational climate in which they work should be both
demanding and cncouraging. This depends on school management. i also depends on the esteem wilh
which tcachers arc held by the community gencrally.

1.1 The Teacher As Learner

Tcacher cducation occurs whenever teachers develop new knowledge and skills, gain ncw insights
into themselves, their work and their students, create meaning lrom their expericnce, revise and extend
their wo *Jviews. 1t doesnt happen anly in formal seutings and course work: it is a part of day lo day
cxpericnce, imagination and relleetion.

Teacher cducation has characteristics similar to cducation for children, as discussed in Chapter 1.
The constructivist lcarning deseribed there can be rewrilten for teacher cducaltion:

. Tcachers bring Lo the leacher education situation thcir own belicf aboul education: whal
cdueation is, how children learn, whal the children should be taught, what a good lcsson looks
like, how a good teacher hehaves. Their beliels arc often strongly held and litule affected by
simple instruction.

«  Theyhave their ownvicws of themiselvesas fcarncrs, their own strategics aslearncrs and problem
solvers, their own inlerests and educational parposcs.
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Prescated with cducational theories and curricular approachcs contrary to their own beliefs:

Somc become confuscd, recognizing shortcomings in their own views, but unable to make scnsc
of the contrary views.

Somc ignore the new approaches.

Some “misinterprel” the ncw approaches, adapting them or using parts of them to rcinforce
their own vicws.

Some modily their earlicr views and cxplore enthusiastically the ones presented.

Good teacher education therefore has the following characteristics:

It begins from the knowlcdge, intcrests and belicls that the (cachers {or student teachers) have,
The firsl step must disclose and clarily thesc beliefs.

I challenges tcachers 1o extend and revisc their existing belicfs and skills. This development is
not a simple yes/no step. It is a progression with diffcrent teachers progressing at diffcrent rates
and with “wrong turns™ a natural and csscntial part of the process.

It takes time, aud opportunilics throughout the process for further interaction, challcnge, and
coaching, It is cnhanccd by group work and pcer suppost.

It links theory with practice, and makces ¢lear the purposcs and valuc of the lcarning,

It cmploys a varicty of Leaching stratcgics, according to the range of programme objcctives and
the Icarning styles of the tcachcers.

There is a sccond perspective of “Teacher as Learncr” @ Uhe tcacher must have a love of Icarning as
a lifclong activity and must be able to demonstrate good Icarning stratcgics to his/her students. These
strategics include preparcdncss to change and cxplorc, open-mindedncss, thoroughncss, and sclf-cvalua-

tion,

The tablc in Fig 1 indicalcs a progression in the roles of (cacher and lcarncr that have occurred in
the recent past as we have moved towards giving the Icarncr more responsibilily for histher own lcarning.
it applics to a vicw of tiac Lcacher as lcarncr.

Iit.

iv.

vi.

Fig 1: Progression in encouraging independent leaming.
In the table, I am the instnictor, "You”" are the leamer.

Knowledge based 1 Igive, you receive, | test

. Knowlcdge plus cxicnsion @ [ give knowlcdge and suggest cxlensions; you reecive from

mc, then lrom other saurccs; [ 1est,

Problem plus resources i Isctthe problem and provide the resources to solve it, you
do it; T cvatuale your ability.

Open problem ¢ lidentify the problem; you find the resources and solve it
with my help; we cvalualc, you cvaluatc.,

Your problem :  Lgivc expericnec; you identily the problem; you solve it with
my help; we cvaluate, you cvahiate.

Your context ! Youchoosc the issue, you define the problem; you solve it
(with help); you cvaluate,
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1.2 Competencies and Roles of Science Teachers

The basic objective of science teaching is 1o imprave the quality of life for all students and for socicty.
The Warkshop listed roles and competencics cxpected of teachers in the STSP approach:

Competencies:

Pedagogical/Classroom Skills: Improvisalion; Leaching proccsscs; mecting specific nceds; handling
cquipment; asscssing; rclating scicnce Lechnology to real lifc; classroom managcment; managing the
learning environment; developing curricula; communicating with studenis; selecting lrom and using a widc
varicly of Lcaching (cchniques.

Personal/Professional Skitls: Decision making; working with thc community o dcvelop curriculaand
rcsources; managing the school; communicating within the schuol sysiem and with the community;
gucstioning; bing critical; sccking solutions; cvaluating the programme.

Roles

Innovator; developer and implementer of the curriculumy; cvaluator oflearning oulcomes; molivator;
facilitator of lcarning; perceiver of chifdren's necds developments; resource manager; communicator of
concepts; demonsirator; mediator (for imparting knowlcdge); intcrpreler (technological developments);
resource of information; community helper/cxplaincr; learner of science and technology devclopments;
thcorctician; coach; supervisor; model; designer of activitics; coordinator.

These rolcs can be summarized under headings:

« curriculum developer

« cvaluator

« lcarncr

« rcsource mobilizer

« communicatar of change in school and community
« molivalor

« innovalor

» participant in the Lotal functioning of the school

1.3 Pre-service Education

The idcas aboul cducation. science, and themselves asteachers that trainces bring to their pre-scr-
vice coursc have been acquircd mainly from their own experience at school. Their views may be held quite
strongly: thcir prapensily will be to tcach as they were taught. They comc also with a strong sensc of
purpose, a mission Lo become goad teachers. They have chosen to be Leachcers.
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Consideration of Content

The programmc needs Lo include studies of the scicnce related o the school curriculum. The
dcfinition of scicnce nceds to include all the aspects tha are part of school science: applications, social
contcxt, philosophical ideas and social/personal action as well as scicnce knowledge and processes of
inguiry.

Trainces nced Lo understand the psychological and philosophical foundations of cducation, espe-
cially the nature of children's learning and the strategics children usc Lo Icarn.

In addition, tcachcrs have to be awarg of cducational policies related Lo the curriculum, socio-
economic programmes, tcchnological advances and nceds, and have insights into social structurcs at the
state/national level and at Lhe localivillage level. These define the context in which education aceurs.

Trainccs should begin to develop the pedagogical and professional skills listed earlier.

“‘Value’ oricntations for developing personal or prolcssional skills have to be addresscd. These
include ‘sensitivencss’ 1o the socicty for better coope.ation through ncgotiation within the school and
communitics; achicving pcrsonal satisfaction through tcaching, observing and enjoying children; and
interest in science and being *scientilic’.

A tcacher is a model of schelarship and lairncss for children and the local community. The teacher
nceds Lo be a professional. The teacher must have Icadership skills and personal skills to make lcarning a
lively and enjoyable cxperience for children. The teacher must love Iearning and demonstrate good
learning stratcgies Lo hissher students. The tcacher must be prepared to change and explore, be open-
mindcd, thorough, and sell-critical.

Student Teachers Working with the Community: An Example from India

Working with thc communily was a required component of the tcacher training programme. 1t was
expecicd Lo bencfil the community as well as Lhe student teachers.

Faculty and trainces discussed possible areas lor work. Their list included hospitals, urban slums,
rural housing, the School for the Blind, Institutions lor the Physically Handicapped, and polluted areas.

The trainces chose a work area and were formed into groups of fifleen or so according to their
choice. 1t was expectcd that visits should occur weekly, 1ast about three hours and continue throughout
Lhe ycar. Normally a faculty member would accompany the group.

The first visit brought a wide range of rcactions from both the trainces and the institutions they
visited. Hospital authorities were unwilling 1o be involved. Organizations working with urban slums and
rural housing said no. The School for the Blind and the Institute for Mcentally and Physically Handicapped
welcomed Lhe involvement. In polluted arcas, cven wherc there werc voluntary groups alrcady working,
more were nceded.

Many ol the (rainces coming fram rural arcas, although initially hesitant, became excited about the
pussibilities. In general, tratnecs from urban arcas were Iess keen.

The dilfcrent arcas held different attractions Lo the trainces. There was particular enthusiasm for
working with the physically and mentally disabled. The expericnees of that group arc highlighted below.
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Working with the disabled

Education of the disablcd is part of the formal lccture programme. The visils were secn by the
trainces as complementing the formal programme. The group also rcceived regular informal guidance
from laculty members.

In cvaluating the visits, the Lrainces and stal{ in the programme noled:

« The trainees’ social sensilivity in gencral was enhanccd and they felt that the visits would have
long term valuc in their carcers.

« The childrcn grew in self confidence. They cnjoyed the trainces’ visits.

» Thc intcraction helped the Lrainces to understand Lhe capabilitics of disabled persons and the
naturc of disability. The trainces developed positive attitudes towards the disabled, Misconcep-
tions were removed,

« Only some portions of the formal leclurc programme was usclul in the practical siluation. At
the end of the year, the trainces reports of their cxpericnces were passed on Lo the faculty, as
2n nput to curriculam improvemcnt.

« Techniqucs for handling disabled children arc best learncd by actual practicc.

«  Scvcral members of the group were upset by their first cxpericnce working with disabled persons
in th institution. They had 1o be supporled, preparcd and helped to understand the need before
they could proceed clfectively.

1.4 In-sewice Education

Praciising tcachcrs come 1o teacher education programmes with knowlcdge and cxpericnce very
different from pre-scrvice teachers. They have direct knowledge of children, schools and teaching, and
opportuniies to practise new skills and idcas immecdiately. On the other hand, they may be morc set in
their ways and sccptical of new ideas. They also facc greater difficulties with linc constraints and
compcling responsibilitics. The danger with the in-scrvice course becomes “trying Lo fecd 1oo many things
in too limited a time™.

Onc of the first steps must be Lo have the teachers reflect on whal happcns in Lheir classrooms and
evaluatc their tcaching and the curriculum they offer. They might do this cvaluation through reflection
and discussion, kccping cheeklists, talking with studeals, or having an obscrver in the school with them.
Its purpose is Lo clarify what already happens in the school, and the tcachcrs’ current belicls about what
should happen.

Current practice and the current curriculum nced to be challenged, and teachers helped towards
better” solutions. Teachers have to be persuaded Lhat the ncw approach is beticr than their curtent onc.
Then they must be assisted (o understand the new idcas and learn the new skills. This migbt bc achicved
in part through argument, but will also need demonstration (whether live or on videa), analyses of “good”™
and “bad” practices, and opportunilics Lo ey the ncw app roaches tbemsclves.

In-service courses should address also rencwal and extension of knowledge to which the tcachers
are alrcady committed: new science cantenl, new cyuipment, management of cxperiments, asscssment,
and reporting Lo parcnts. This component is oricated not to major change, but helping tcachers dubetter
the job they sce themselves doing. 1Uis inporlant, cven in a programme of “major change™. It recognizes
and rcsponds to teachers' knowledge of their work and Lhe inlcrests and in-serviec purposcs they scc as
important,
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A third componcnt of in-scrvice edecation should be oriented to enhancing the teachers' carecr
prospects: assisting them not only to be “better tleachers™ but to work as coordinators, department heads,
curriculun adviscrs, head teachers. This carcer component is more important in the STSP approach than
the traditional curriculum because of the greater cmphasis in STSP on school based curriculum develop-
menl and involvement of teachers in school management. It is important also because teachers see that
Lthe programmc designets arclooking at the world from the Leachers' perspeetive, and notsimply regarding
tbe teachers as Lechnicians who scrve the purposes of the curriculum designers. And it is important for
the long tern development of sebools and the school system beeausc it cnhances the quality of school
lcadcership.

The success of a curriculum project and the quality of children’s learning depend ultimately on the
quality of the teachers. Teachers, much more than curriculum matcrials and broad educational policics,
guide and cffeet social justice in cducation, because they guide the progtess of cach chiid in their carc.

Those whoteach the teachers must do their work well. They nced sound knowledge of the education
in the counlry and must undcrstand and valuc the problems of the teachers. The language and images that
the train¢rs usc must conncel with the expericnee of the teachers. Teachers are not leaky vessels to be
topped up from time to lime by an in-scrvice programme, and now and again emptied and filled with a
“new oil", In-service education progranmes should be models of the good practice thal the teachers
thenw.Ives are expected Lo use: student centred, experiential, challenging current beliefs and compelcn-
ccs, and extending them.

Professional development does not only occur during in-service education programmcs. 1t occurs
whenever teachers scek, try and implement new approaches. The stimulus inight come from students,
other tcachers, reading, or sell-analysis. Tcachers need to be assisted with the skills of direcling their own
lcarning, and they nced support structures and opportunitics surrounding them which stimulate their own
profcssional growth.

Teacher Networks

Teacher nctworks arc an important parl of profcssional stimulus and growth. For example, consider
the introduction of a new curriculum. As more tcachers work with it, the opportunities for them to share
their problems and successes increase. Also, individuals emerge who very quickly beeome successiul and
creative with it. Henee groups of teachers can be formed, with Icaders [rom among them to facilitate
further development. 1n large schools, the teachers within that school are natural groups, and systems of
support can even be formalized within the school. For small sehools it is nceessary that nctworks form
across schools.

However, it s insufficicnl (o lcave these groups to themselves. The groups benefit greatly from
“external support” from a consullant, academic, or person involved in the design of the innovation and
the conduct of the first phasc of training. This involvement also provides opportunilics toidendify problems
the teachers lace and give evaluative feedback on the innavation.

Structured courses, workshops and conferences

They can range in duration [roin hall-day progranimes 1o month-long residatial courses Theynecd
to be carclully planncd, according to the principles described in seclia 1.1, “The Teacher as Learner”.

Preparation needs to be thotough so that leadurs hnow what tcachers hawe been doing in their
schools and tcachers know the purposcs an programme of the soskshop. It is helpful if the teachers are
consulted during the development of the proy ramme.
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Workshops and conferences of this kind necd to be part of a longer term stralcgy. There should be
follow-up activities — perhaps lurther workshops, visits by adviscrs to the schools, or opportunitics for
participants in thc workshop to maintain contact with cach other and share further progress.

L is preferable to have a numbcr of teachers from a particular school attend the workshop at onee,
rather then a singlc represcntative. This provides an cffective means of support for cach teacher
implementing the ideas at the school.

An alternative Lo the “onc-shot™ workshop is to have a number of scssions scparated by periods in
which the participants work in schools. Teachers come together for a workshop, then try the ideas over a
period of days or weeks in their schools, Lthen come together for afurther workshop and discussion, and
50 on. This approach is bettcr ablc to usc the expericnces of the teachers and to support impicmentation
ol the workshop ideas.

“Action Research” or Project Approaches

By this s ategy, teachers arc given much greater responsibility Lo choose the Lopic or area of their
profcssional development. They choosc the arca and design a projcct which will have dircct valuc in their
school, and through which they will develop new knowicdge and skills. They might choosc a process area
(such as activity-hascd learning, co-operative learning, reducing gender bias in the elassroom) or a content
arca (developing units of work, introducing “quality of lifc” questions in the curricufum, helping students
to be effective learncrs).

To work well, such projedts necd 1o have strong support from the school administration, a good
group leader, and support from an outside person (perhaps a curriculum adviser, inspeclor, or lecturer
lrom a teachers’ college).

Examples of Workshop Activities:
Drafting a Unit
1. Work in groups of fou~ people.

2. Choose a Lopic arca which you want to develop. It should be one rich in possibilitics and able
(o be presented over about three weeks of class lime.

Topic: Fuel in the Kitchen
3. Brainstorm passible content for the unit. Do this under hcarlings:
Science: (I wonder....)
Technology (1 wa. L.....)
Socicty (Should we.....)
Personal Development
Special Expericnces.

Try 1o get a similar number of idcas under cach heading. Naotc the rules of brainstorming: Think
latcrally. Don't cvaluate idcas in the Jist until the list is cuenplete. Encourage all members of the groupto
contribute, for examplc:
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Science: Different fuels, heat value, where fuels come from, producls of burning, combustion, requiire-
rments for efficient buming, heat transfer, the effects of cooking on food....

Technology: Types of stoves, designs, choice of materials, effi iciency, transport of fuel, cooking vessels,
convenience [o user...

Society: Environmenial considerations: fuel supply, pollution, waste, conservation, economy, safety,
health hazards, design, fashion.....

Personal Development: Decision-making, cooperative work, use of time, construction, probtern solving,
Planning skills, researching, values education.....

Special experiences: Cooking with different systems, exploring foods shat are cocked in different ways.

4. Draw concept maps or flow charts which show how ideas/activities might fit Logether,

Combustion Fuels, Transporl

/ \ Availability
Heal

Valug ——3 Heat

Transfcr Materials
\) Types of

Foods Stoves \ l

\ Cookmg / l Designs

Vesscls T
Du,l Cusloms DECISIONS &———  Safely
\ Waste, \ Economy
Pollution

5. Brainslorm a possible “anglc” or theme that will give the unit a sense of story. ¢.g., an
snvironmental theme, a problem to be solved, a story about herocs, a setling. The angle you
choose will give the unit character as well as continuily and coherence, as shown in the [ollowing,
cxample:

Improving the efficiency of cooking in the students’ own hores, looking especially at fuel use, heat
lossisaving, and environmental aspects.

6. Draw a Flow Chart showing how the unit will develop. Think about:
(a) whal the students will do
{b) what thc students will learn
(c) how well it relates to the children’s interests and expericnce
This may be shown as follows:
Observation of home situation

Students exchange observations
22
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Study of differcnt designs: disadvantages and advantages

Science of fu-ls and bumiing

Decision-making of best coaking methods, and unprovements (o existing methods
Application of decisions individually in the home

Sharing of home experienice with connuaity via school

7. Present your flow chart to another group

Drafting Teaching Strategies
1. Work in groups of lour.

2. Choosc an “untypical” leaching/lcarning stratcgy such as: model building, rolc play, creative
writing, dramna and dance, hands-on activity, analysis of second-hand data, to use in your unit
of work. Teaching strategics would cither be smail group discussion or presentation of a chart,

3. Develop an activity to go in your unit (from Part 2) that uscs the chosen tcaching strategy.

Example: The group discussion will lead to the preparation and presentation of a chartto the whole
class. The chart might be like this:

Type of stove Number of Easc of Cost Caooking time Environ.
houses using lighting clfects
thein

Wouad

Charcosl

Kerosene

LPG

Biogas

Electric

Microwave

4. Run the activity with the group.

Beyond In-service Programmes

Training programmcs arc onlypart of the professionat development and support ol teachers. Staffing
and prometions policics, carecr opporlunilics, incentive schemes and prolessional recogpition have
impartant influence onleachers’ involvemenl in professionat development and succcsslulimplementation.
Support through consultancy. resource cenlres, journals, networks and teacher associations need o be
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availablc and well coordinatcd. Lack of finance, tcacher time, and unskiiled programme leaders are
constraints which can hinder the quality of the in-service courses. These aspects were discusscd in Chapter
One.

2. Interactions with Parents, Other Personnel
and the Local Community

The work of teachers is not simply with the eurriculum and children. Teachers work within the
organizational stiructure of the school, and the school in turn is linked 10 the cducational syslem and the
community,

Teachers nced (o know the formal decision-making structures — the arrangcments that cxist for
lcadership, control and support in the school; the requirements of protocol and good manncrs; the
cxpeetations of them in the decision-making processes. They also nced skills to analyze the formal and
informal structures in the school and communily, to work cffcctively within these structures, and 10 know
where they can get help of different kinds by mobilizing these struetures.

Some techniques (o develop these skills are offered below:

»  Analyze the organizational structires and power relationships within the school and communify.
Teachers can be asked to draw organizational charts that show both formal and informal
decision-making structurcs in the sehool and idenlify “key people” that might assist with
particular changes. Similarly, they can identily people in the community relevant (o particular
ideas and projects;

s Work effectively as a participant in decision-making and the development of the school. Teachers
can work in “simulation” cxereises, acling as group member or in interaction with a superior.
Skills in listcning, assertivencss, cooperation and conflict resolution need (o be addressed.

s Prepare urguestents and information and present their ideas to decision-makers. Teachers can
practisc, with guidance from an instructor, developing submissions Lo be put to decision-makers.
Both written and spoken submissions need to be considered. Parl of the exercisc can be the
cvaluation of other submissions. The preparation and presentation of reports should alse be
considered, whether they be reports to other stafl within the sehool, or to the community,
funding agencics or the Ministry.

s+ Negotiate with members of the school and the community, Teachers need skills Lo negotiate
particular changes, and arrange support and co-operation for particular activities. Through
modelling, simulation and cuaching these skills can be developed.

»  Examine their own skills, behaviours and carcer goals and consider how these relate (o the life of
the school and co.runmunity. Tcachers can make lists of their strengths and weaknesses as
participants in the school and ils interaction with the community. They can draw maps which
show some of their major achicwements and inlerests, and the way these achicvements relate to
each other in heir carcer development, they can st goals and plan the next steps in their
professional aclivity.

The details of programme ohjcetives, emphasis and interpretation will vary from one country to
another according Lo Lhe culture of the country, the structurc of the socicty and the expectations and roles
ol teachers. These interpretations need Lo be worked through in cach counlry, Variations, even within a
country, have Lo be expeeted, as the education reforms reach the different cthnic and cullural groups and
diffcrent physical environments.
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Other Personnel, Community and Parentis

Other cducalion persunncl, parcats, and commaunity can have significant roles in the developmeat
and implementation of new curricula, a school programinc, or a class project. Their contribution comes
in sevcral ways — coopcration and assistance, giving direction for further improvement, moral and/or
financial supporl, supcrvision.

The implications for teachcr cducation come in two ways. First, teachers need to have the skitis and
strategies for working cffectively with the other groups. Second, the other groups nced “prolcssional
development” that orients them to the work of the schools and assists them to work with schools. There
is a scnse in which Lhcy become “teachers™ through their involvement in curriculum design, school
operations, and the children’s learning,

Parenis

Parcats should be involved in schools and curriculum planning because of the stake they have in
their children’s education, the knowledge they have of their children’s character, hopes and the activitics,
their involvement in the local community and their insight into the needs and resources of the community.
The achievements of schools arc greatcst when the valucs and purposes and approach of the schools arc
in tunc with thosc the chiid cxpericnces in family Jife, peer groups, religious obscrvance, and other
communtily activitics.

Arrangements can be madc for parent invulvement in school activitics at dilferent levels:

. Communication: Parcnts nced 1o knuw what the school is trying to achicve, what the: children
do at school and how heir children arc progressing. Teachers need to know about cach child
from the family's perspective and (he family's obscrvation of progress and/or difficultics.
Effctive communication with pareats is not casily achicved. Some parcnts do not read, or rzac
well in the language used at schooi. Some find schoois and the symbols and languagc ef schools
daunting, so that a visit Lo the school, or discussion with a tcacher or head teacher is hard for
them. A range of approaches have to be used: mectings of parcnls of rhildren in a pariicelar
gradc; one-to-onc mectings hetween a tcaches and the parents of a child, perhaps with the child
present; social cvents which cnable parenis (o mix with cach other and teachers informally;
ncwsletters, perhaps in a sumber of dilferent languages.

. Assistance in the funcdoning of the school: Helping with excursions or equipu.ent, working bees
to improve facilitics, the organization and conduct of social activities, assistance. in communica-
tions prograruncs, collection of data as part of surveys and programme cvaluation.

« Involvement in ctiricdum planiing and school govemamice: Informal involverient through
participation in programme cviasation and nceds asscssmenls; formal involvement through
vatious s'anning commitiees, policy commitices, or Schoof Councii/School Board.

Thesc three ievels of involvement imply different levels of input [rom parents into the purposes and
naturc of the curriculum in th.. school. Atthe communications” level, (he leadership may still be strongly
with teachers. At the “schaul govrnance” level, the shared responsibility for curriculum planning is
formalized through committees and organizational structurcs, and the balance of responsibility is set in
“erms of reference” and membership fue cach commitice.

There is bound to be conflict at times belween parcnts and school, at lcast for some parénls and
some leachers or administrators. The conflict can be between educationat valucs and cultures within the
school community, between different views of correct processes in coitinunication and decision-making,
and between judgements of right and wrong helaviouss/actions — whether of a child, a teacher, a parent
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or an administrator. Conflict is not neccssarily negative. It may be simply an expression of diffcrent ways
of doing things, and as such, a stimulus for betler solutions.

For cxample, a parent may “guide” the child towards a particular ficld or lulurc in which the child
is nol inlcresied, or the parcals may want the child 0 stay home from school Lo help the lfamily carn ils
living. The tcacher can play a significant rolc as a “bridge” between pareal and child. But it is not clear
where the teachers responsibility or right 10 be involved starts and stops. The lollowing examplc may be
uscd:

A Learning Worlkshop for Parents
1. Did schowing dres schovding do what it shouid do?

Parcats rccall the sociely - pey lived in as children, and the schooling (hey had. Did schooling
cxist for them? Did il work Jor them ? What arc their most vivid memorics of their tcachers and
schools? Whal were the 1hings icarned that have been most usclul sinec? How has the world
changed over Lhe last 30 years? How difforent is their education from whal it is now?

2. Leamingis simple, oris it?

Parents recail a recent situation where they learned something ncw: using a tool, 1 ‘erstanding
asituation, etc. They talk Lo cach other about Lhe processcs they wenl through that they thought
werc important in the success of (hat learning. Groups attempl to come up with some gencral
slalcinenls.

3. Current approaches to helping children feam

A school representative Lalks to the parcnts aboul current approaches Lo (caching and Icarning
in the school, iinking current approaches back to the parcnts’ ideas.

In both pre-service and in-service teacher cducalion, the issucs of parcnt involvement in schooling
nced (o be addressed, and teachers need 10 be assisted to develop competence in working with parcnls,

Schools and governments also need ta conduet programmes which help parents Lo understand the
roles thai they might play in schooling, and develop the skills they need in order 1o work elfectively in
schools. Udtimately, their involvement should make a diffcrence to the lcarning auttcomes of children at
the school.

Community

The modern concepts of “communily and school” and their inter-relationships, the study of
communily groups, identification of resources and their utilization for the well being of the individual and
the comniupily, improvement of the covironment, population problems, issues relaled to local and national
developmeni, Education for All and Selence for Al as we have described them require slrong intcraction
between school and community,

Commuuily involvement can assisl and support the school in curriculum development an planning
Inthis scnsc it is like parcnt involve ment, improving the school through involvement in the life of the school.

There is a second aspect — the cxteasion of the schoot into the lifc of the communily. Envolvement
of the school in the community provides opportunilics for the studcnts Lo link theory Lo practice, aclion
Lo reflection; toseck solutions to practical and social problems, Lo make decisions, to work coopcralively.

Community involvement in schooling and school involvement in the community both require
adminisirative support and programmes of profcssional development for teachers and members of the
communily. %
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Education Personnel

Educational administralors and support persons, whether at the school levet (coordinators and hcad
teachers), the district fevel (supervisors and consultants), or the regional and statc levels have critical roles
to play in curriculum planning and implementation.

workshops for School Administrators and Teachers
in their Roles in School Management Facus on Planning

Waorkshops and discussion sessions can be organized on various thenes which need to be supported by
programmmes for the development of skills and stratcgies. Questions could be raived Iike:

. What reedom/responsibilites docs/do the school have for planning in curriculum? Resource
allocatian to the school? Resource allocation within the school?

« Wha arcas of operation within the school can benefit [rom a ov-ordinated approach to school
planning? Tcaching stratcgics in different classcs? School “climate™?-Use of resources? Dis-
ciptine? Reporting to parents? Curriculum development?

. What are some of the major “problems” that the school is facing? How can they bencfit from
wide involvensent in analysis and planning?

« Do members of the school sharc a vision of what the school’s future development might be?

Existing policies and initiatives in the school con be coordinaled so us to reflect that vision? Questionts
that mav be raised are as follows:

«  What arc the steps in the planning process, and what skills do pcople have for identifying
problems, creating solutions, sciting goals, and achicving goals?

. What administrative structurcs and processes exist for making dccisions that have wide effect
in the school?

.  Whal is the “work climate” like in the school, for tcachers, students and administraters? To
what cxtent is the climate sustained in order Lo cncourage the coniinuing quest for school
improvement?

Curriculum innovation is unlikely to make progress in a school if it is not supporied by the head
tcacher and other school administratuors, Educational achicvement dependsonthe administrative climate,
and the culture of the school, including a sensc of shared vision and common direction among the tcachers.
School management, and the involvement of school administrators in curriculum loadership has much to
do with curricslum innovation.

Similarly, district and rcgional persoimcl need Lo havc a good understanding of curriculum changes
in progress, and of the processcs of lcadership and change. Supcrvisors and consultants nced special
programmes Lo acquaint them with new techniqucs, materials, methods, equipment, concepls, manage-
ment practices, and structural arrangements. They must understand their rolc in tcacher (raining,
including their responsibilitics to support teachers and head tcachers in the administrative domain, They
must be given programmes which help them develop their skills in consultancy, supcrvision and school
su,.porl.

A Summary of Roles: Parents, Community and Education Personnel

The foliowing list provides a summary of the roles of cducation personncl, communily and parcnts
in educational innovatian. The fists make clear the impartance of including parents and community
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involvement and cducational administrative systems as componcnis of leacher cducation (both pre-service
and in-scrvice) and of providing educational programmes for thc community, parents and educalional
administrators to assist them in their curriculum roles.

Education Personnel

Headmasters/Principals

provide Icadership and cffective managemenl in school development and the interaction of the
school with parcnts, community and other agencics;

administer stall, time allotments, resources, and programmcs;
procure malcrials, equipment and wther facilitics;
assist and supervisc tcachers in their work;

encourage teachers and students in curricular and extra curricular aclivitics such as scicnce
quizzcs, [airs, communily intcrvention.

Supervisors, inspecturs, consultants

assist teachers 1o unde.stand policy, improve their teaching, develop curriculum, and participate
in school planning;

assist_head teachers and coordinators within the school to understand administrative ap-
proaches and improve (heir managemcent skills;

supcrvisc Lhe aclivitics of tcachers and schovls;

work with head teachers in idenlilying problems in facilitics, stalfing, curriculum and ad-
ministrative supporl, and facilitate the Dow of requircments within (he system;

organizc training courscs/seminars/workshops for tcachers, parents, community, and cduca-
tivnal administrators.

Directors and Superintendents

give dircctions (both up and down the administrative sysiem) aboul changes nceded for the
improvement of the system;

provide educational Icadership and clfective managemenl of support services, staffing
provision, resotrees and facilitics in the region;

implement curricula and professiona’ devclopment programmes;
administer cxaminations and progr mmc evalualions:
recruit and Lransfer Leaching stafl,

make pulicics atthe district, division, and/or regional level such as those related tot he upgrading
of teachers, praviding incentives for teachers, supervision, tasks of headmasters, and activities
lor students;

facilitatc the procurement of facilitics and cquipment.
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Community
Community Leaders

+ provide an environmunt {peace and order, structural) and services (Lransportation ctc.) that
lacilitales clfective schooling,

+ support the school through provision of resources, access tu community resources, and assis-
tance of voluntary organizations, voluntcers and donors;

. input to curriculum plarning to meet local nceds.
OrganizationsiAssociations (including Govemment Orgunizaiions)

« support and assist in extra-curricular activitics;

« provide facilitics and mobilizing manpower for educational activitics;

« promolc projects which provide professional development for teachers, head teachers, and
olher education personncl, and for community leaders, parents, and organizations in their roles
in education;

« promotc cducation of disabled and disadvantaged people in terms of moral and/or financial
support;

» participale in curriculum planning and implementation;

« improve the covrdination of their own programmcs wilh school programmes.

Parents

« molivate and suppurt their children, including cxpenditures in their children’s education;

« guidc and assist children in their school work;

« provide moral and financial support for the schuol;

. attend school functions thal promote better relationship between parents, chiid and theteacher;
« acuept Lhe responsibilitics that they have to understand what (he school is trying to do;

. wark with the school Lo improve the children’s cducational achicvements in tcrms of their
pereeptions and values on the education of their children;

. beinvolvedin curriculum planning and cvaluation of the quality of implementation in the school.

3. Supporting System for Teacher Improvement

A large number of 2xpericnees lrom different countrics are available, which speak of channels and
structures available for the improvement of the tcacher, and teacher cducation as a wholc,

Inputs (brough government, voluntary groups and privalc industry can help science Leachers and
extend and support the science curriculum. They can provide opportunitics lor students to sec science in
(he wark-place. They can assist students to undersland the rolcs of work in the lives of the individual and
socicty, and develap skills that have value in the workplace.

Examples of suppart systems are indicaled on the following page.
29
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Community Doclors Scicntists and
Profcssionals Heallh Workers Researchers

(tncluding crafltsman) \ J/ /

Social Workcers ﬁ SCIENCE TEACHER é—- Teachers

Forcsters / Agricullurist Teacher educalor

and trainers

Curriculum developers, teacher cducators, consultants, trainers and subjccl experts may be mobi.
lized though a network of resource centres:

Schoals €——> National Science Resource Centre
Schools &—> Rcgional Resource Centres
Schools &——> District {or other decentralized) Resource Centres

Schools &————> School Cluster Systems/Scliool Teachers

A similar patlern of a networks of scicnce clubs help the tcacher in carrying out particularly
experiments and activities which invelve out-of-school situations.

National Science Clubs

0

Regional (and other sub-national level) Scicnee Clubs

J

School Scicnece Clubs

Voluntary groups ol science (cachers, through their associations, can cnrich the teacher for improv-
ing Lthe tcaching / learning process through mutual interaction and peer lcarning, by organizing seminars,
training programmes and classroom activitics.

Science Teachers Association
{National lcvel)

Science Teachers Associalion
Community (Rcgional and other sub-national Levels) Community

. /

Science Teachers of Dilferent Schools
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The enrichment of scicnce leachers with seicnee knowledge, skills for interacting with children,
community and professionals through the above organizational structures could be possible through
aclivitics like:

e organizing seminars and workshops;

« lalks [rom community elders, social workers, professionals;

« publishing and disscminating magazines, ncwsletters;

« updating schaol librarics;

» upgrading school laboratorics and scicace corncers;

« sclting up and supporting public librarics and information centres;

« organizing scicnce fairs in schools for the community,

. cncouraging projects related to seicnee that deal with problems of the community;
. providing incentives through fellowships and leave for scll improvement of scicnee leachers;
« developing ehildren’s activitics based on the local environment;

« developing test items to be used at school level;

¢ sharing new information among schools;

o discussing problems cncountered in the classroom.

Radio and (clevision programmes on scicnce and technology and their uscfulness Lo socicty, and
answering children and teachers gueries can be of gainful use to the science teacher.

In many countrics, clements of the above mechanisms already exist. Existing clements may need
strengthening and other clements may necd to be added.

Of special importance is the gradual devclopment of a knowledge Mow system that can respond
rapidly to changing needs of schools and the curriculum. This includes cflcetive mechanisms lo cnable
teachers in remote and disadvantaged arcas to indicatc their knowledge reference needs and have those
nceds met. The increasing opportunitics for multiple media, including tclecommu nications and electronics
(compact discs, Nloppy discs, modems) as well as print should be recognized.

Netwaorks, which eurrently exist independently can be coordinated and linked into afrofistic national
— regional — sub-regional two-way (user — producer) Mlow structure. Such a network could incorporate
alt potential resvurce generators, including those outside the cducation system (such as agriculture,
forestry, fisherics, health, rurat devetopment, small industrics, information, broadcasting).

The development of an integrated national knowledge [low system linked into intcrnational networks
such as UNISIST and ERIC nceds o be considered carly, so that the compatibility of systems can be
ensured. Plans might include translation of forcign matcrials into the national language(s).
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Chapter Three

Application in Real Life Situations:
Some Examples

A Modei for Evaluating Curriculum Units

Progress in science cducation over the last 30 years can be considered as development in the three
dimensions shown in Fig 2. The three dimensions define a “space” into which curriculum units can be
placed according to their treatment of the chill as learncr, the definition of seience, and the cxtent to
which “non-science” is included in the curriculum. Progress has been, in many ways, a move along the
diagonal from the “purc science — scicnce as knowledge — child as receiver” corner to the “science/non-

P B
science — quality of lifc — child in community” corner.

Purposcs of

Scicnee
Ikl 1
Quality §.-_ ) [
of Lifc ; :
‘ !
| |
Problem ; i
Solving : :
| |
| |
Non : !
Applications Scicnce | !
I
_____________ [ — T _—— = - - .._‘_ !
| -
Scicace P Child as
Knowledge ; P carncr
Receiving Duing Childin
Science Science Community

Fig.2 Maodet for Evaluating Curvicufurn Units
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The first dimension shows different ways of thinking about the child as learner. It progresses from
a subject centred approach (with cmphasis on the child recciving knowlcdge), through a “child and
sciencc” approach (with emphasis on learning through doing), to a “child in thc community” approach
(with cmphasis on learning in the context of the child’s purposes in the local environment).

The second dimension refers 1o the definition of “scicnce”. It progresses from purc scicnce
(theorctical concepts and theorics and the processes of gencrating and testing them), to scicnce and its
applications in daily lifc, to science as a mcans of solving technical problems, to science as a means of
personal and comnmunity development. [t indicates the extent to which human action, valucs, pcrsonal
development and qualily of life are admitted as componeals of the science curriculum.

For cxample, al the scicnee as knowledge end, a lesson might teach levers and the principic of
moments. The children would then be tested on whethes they can recite the principle and use it Lo solve
sct problems. When the approach is extended to applications, students might examine instances of levers
in their community. Extended 1o solving technical problems, a situation might be prescnted such as lifting
a load, where the lever (or a pulley, ramp, or hydraulic juck) is a possible answer. Thisisa technical problem
only, i so far as it has no valucs componcat. There is no concern for whether onc solution is “better” than
the other, only for a machine that is ablc 1o do the job. The next cxtension introduces a values component
and raises issucs of “quality of lifc". It might he noted that workersin the village carry baskets of rocks or
cement by hand. The students design and discuss some possible solutions, including the scicnce of their
operation. A wheel barrow or a conveyer belt system could be pravided, but it would cost the owncr moncy,
and it might put some workcrs out of employnent. What should be done? Who benefits? What is lost?

“Quality of life” cncompasses matcrial well-being {cconomic development, hygicnc, nutrition,
shelier, environment). It also includes personal well-being. Personal well-being is the extent to which
individuals rcalizc their humaneness. 1t has spiritual and moral components. It is a measurc of the power
that individuals have in their tives, through their abilities o think, respeet themsclves, communicate, feel,
take action, participate fullyin the lifc ofthe community. It concerns the human being both as an individual
person whose life is unique, and a sacial person whose life is sharcd. At the community level, “quality of
lifc™ also raiscs issucs of justice in the distribution and accessibility of “goods” in the sacicty.

The third dimension indicatcs the extent to which the scienee curriculum extends into “non-scicnee™
— cspecially into economics, social studics, culture, politics, environmental cducation and noral educa-
tion. The extension is not into formal instruction in, say, cconomic theory, but rather Lo recognize Lhal
resolution of “gualily of lifc” probiems requires consideration of more than the purc scicnce and
technulogy aspecls. Sciting scicnee in the conlext of guality of lifc places scicnce firmly in the service of
the general curriculum and the broad purposes of schooling.

The model in Fig. 2 can be uscd (o cvaluatc a science unit: Lhe uni can be “placed” in the space
according 1o the way it treats the different dimensions.

11 can also be used in curriculum design. The curriculum developers can choose a pointin the space
which they think is most appropriate in their country or school and design the unit accordingly. It is likely
that they will choose different points in the space for diffcrent units and so creale a range of approaches,

The design of a unit depends on how far the developers choose 1o move lowards the “quality af life”
corner of the space, 1 alsa depends on the way they choose to start the unit, and the subscquent flow of
idcas. Threc alternatives are shown in Fig. 3. There arc many others.
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Fig. 3: Different approaches to the flow of ideas.
Each approach is concerned wilh science and the quality of fife

Scicnee Applications in Qualily of life;
knowledge —3]  the locat ——>| Valucs, dccisions,
. cnvironmenl actions
Tcchnical Scicnce and Quality of lifc:
problems in 3 Tcchnology, 3 Values, decisions,
the local Problem solving actions
cavironmcent |

Quality ol Science

life problemn: Technology

(matcrial, —‘> Socicly > Action

human) Personal Development

MNon-Scicnce

Curriculum Examples:

The cxamples below are from (he various parlicipaling countrics. They illustratc dilfcrent ap-
proachcs to science and its applications in the local community and to the issucs of quality of lifc, They
have been analyzed according to the idcas in Fig 2 and Fig 3, to provide the commentarics given with the
unit outlines.

The first five cxamples all address guestions of watcr supply and watcr quality. They are included
because they demanstratc diffcrent tcaching approaches and cmphasis and the range of approaches that
can be used 16 address particular content and purpuoscs.

Example 1. Hand Water Pump

Pcople in our countrics usc walcr pumps abundantly. Oficn they create problems of mallunction,
duc to leaking, difficulty of opcration, water not lifting up, breaking of nuts, or corrosion. There can also
bc problems with location of the pump, costs, and whether a new bore is required or the pump placcd on
an cxisting well. This scquence addresses the first concern: the functicning of the pump. The other
concerns arc taken up subscquently.

Activity 1

»  Ask the siedents how many of them have a water pump in their own houscs and how many of
thcm usc Lhc community watcr pump.

»  Ask them to list the problems which are encounterce in using and maintaining the pump.

» Indicate that the purpose of the iesson scquenece is noft only to know more scicnce, but also o
contribute 1o the wellare of the community they live in as responsiblc citizens.
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Activity 2
« Obscrve and cxaminc the parts of the pump (on site if passible).

. Discussion and lcarning/teaching {with relevant student activities) on the mechanism and
workin 3 principles. Student worksheels rlated to the lever, water pressure, Lft and force
pumps, should be used for group work, lacilitated by the tcacher).

Activity 3
. Divide the students into groups with four or five students in cach group. (The criterion ot

selection is that the students live ncar each other).

« Assign each group lo survey four or five houses which are close Lo their own homes and do the
following (Their own hotes may be included in the survey):

1. Interview the people.
- List any problems thcy have with water pumps.
- List ways they try to solve these problems.
2. Observe the basc and the surroundings of the pump.
—  What materials are nsed to make the basc of the pump?
- l1sthere a proper drainage system?
- Is the waste watcr slagnating ncar the pump?

- Arc the surroundings clean?

Activity 4
. Askthe students to cheek the problems which they gathered and make one complete list for the
class.
« Discuss the problems and classify them under three headings:
—  Problems they can solve themsclves.
- Problems that can be solved with the help of athers.
—  Problems that cannot be solved at prescnt,

+  Discuss the validity of the criteria uscd in the classification, in the context of the real situation
in the community.
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Activity 5

= Givecvery student the following lcar ning/practice apportunitics with real pumps. Support with
diagrams. A technician from the community may help. Allernatives to the parts of the pump
may be considered (such as for the washer).

- Changing the washcr.
- Fixing the nut.
- Oiling the different parts.

«  Discuss and plan for the cstablishment of a student mobile repair tcam to help the community.

Activity 6

+ Discuss the various clfccts on people of water stagnating ncar the pump.
»  Discuss how the surroundings of the pump may be improved.

»  Plan and take action to improve the surroundings of pumps in the village.

(The local or visit* _, Health Qfficer may help with discussion and planning)

Activity 7
Assign Lo the students the following as homework.

i) Find out how much water they get in onc siroke of the pump. (The students discuss and plan
their procedures for this activity)

ii} Is the handic of the pump casy or difficult to opcrate?

iii) Can asmall child (e.g. their younger brother and sister) operaic the pump without much efforts
or do they need Lhe help of the adults?

iv) Bring lo school some watcr sample in a clean hottle.

Activity 8

Tesi a samplc of water lor lurhidity, hardness and soltness, colour and smell. Il possikle, test for the
pressure of mticro-arganisms, by scnding the sample to a ncarhy laboratory. Student workshcets are used
for this activity, donc as group work.

Activity 9
+  For homework, students colicet information on local methods for improving hardness/turbidity
of watcer. These are presenled in class,

s Do aclivilics lor removing the hardness & turbidity of watcer.

(Student worksheets arc used for this activity, done as group work).
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. Discuss the effcct on human heings of micro-organisms, if any, found in waler.
. Discuss the methods used for the removat of miicro-organisms {rom the water.

(These could involve cxpository Lcaching by the teacher, possibly helped by the Jocal or visiting
Hecalth Cificers.)

Activity 10

«  Ask the students to observe and report Lhc fotlowing about the containcrs which are being used
in their own hames for collccting drinking water. Describe the type of container uscd c.g. plastic,
stainless steel, jars made from clay, ete.

«  Are the containcrs washcd before cach filling? How often?
Occasionally, when they look dirty?

+ Arc the containcrs covered or kepl open?

. Whatis the condition of the placc where the containers arc kept, such as dark or lightcd, clcan
or dirty, raised or undcr the stair case elc.

o Observc and rcporl how watcr is drawn from the main container tnto smallcr vesscls.

Activity 11

Discuss the possible clfects or probiems that may be created by unclean vessels and conlaincrs,
uncovered vessels, and Lhe condition of the place where the conlainers and vessels arc kept.

(Assistance may be provided by the local or visiling Hcalih Officer).

Activity 12

» Discuss proper and hygicnic ways of cleaning the containers and vesscls, and practice using
these micthods.,

. Demonsiratc some methods which can be used when drawing the water from the conlainer to
emall vessels. Studenls practice these methods also,

« Discuss and plan how the school can help the community imprave the storage of safc drinking
waler,

Commentary
The lesson sequence addresses the lollowing:

o Sacial iteraction in relation te a technology: The Ll pump is vital to the quality of life of the
communitics. The lcssons raisc the values, bencfits, customs and social questions as well as
tooking at the lechnology.

o Science concepts: These arc Lreated in the context of application in rclation to lcvers and water
pressurc, lcarncd using pupil worksheets, with group discussion lacilitatcd by the tcacher.

e Personal development: This includes science pracess skills such as communicating with pcople,
planning for action {c.g. improving hc sanitalion near the pump area) obscrvalion, data
callection, infercnce, clc.
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»  Technology: the repair and maintenance of the water pump; techniques for cleaning vessels to
hold water, and for transferring water hygicnically.

»  Quality of life: contributcd Lo from the above, and colleetive responsibilities for maintaining the
quality of life recognized, including social intcrvention contributions by the students and the
schnol.

Example 2. Danger in The River

The story was developed by a conference group in Kuala Lumpur in 1989, It shows some of the ways
that values and cthics can be integrated into science lessons, and wavs students can be involved in lesson
planting.

Day 1

Ana walked over to her Grade 8 classroom. During the last week, the class had been working on the
topic ‘Chemical Pollutants'. Halfway through the lesson, she noticed Lee was scralching all over his body.
She went over to him and was surprised o scc Lee had rashes all over his body. She asked him what caused
the rashes. He said he didn’t know. He thought it may be something he had caten. Some students thought
it might be that he had brushed against a particular tree. Others thought it was because he had been
swimming the night before in the Sunway River. Ana asked the class for evidences lor cach of these
explanations. Lee had not caten different fouds, or been among bushes or insects recently. He had been
in the Sunway River. Another student had also developed rashes alter swimming in (he river.

Lee was latcr taken to the hospital for treatment.

Day 2

“Arc you okay? What did the doctor say?” Lee replicd that he had a rcaction Lo chemicals. “Where
do you think Lee got inlo contact with the chemicals?” “It must be rom the river!” Sarada answered. Ana
thought this was a good oppurtunity to link what has been Laught Lo a real situation. Ana asked her class
whether they would like to spend more time investigating this matter and many agreed.

Ana posed the question “How can we find out what pollutants there arc in the river that might have
causcd Lec’s rashes”. Soon the class had assembled a list of tasks.

Ana wrote them on the board:

1. Collcct water sample from the river,

2, Tcst the water sample.

3. Scarch any source that is responsible in polluting the river.

4. Interview local residents Lo sce if the water from the river had created problems to them,

She divided the class into four groups. Groups A and B werc to ook into matters 1 and 2. Ana would
take the leaders of these two groups (o the river after school so that testing ean be done immediately.
Sonya, the lab assistant, agreed to help,

Ana assigned 1asks 3 and 4 (o Groups C and D respectively. Ana requested Abdul, the chemistry
teacher, to guide CGiroups C and D. The visits o the river and the local residents were to be done outside
schaol hours,
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Some sturdcnts voluntcered (o go o the library to gather information related 1o the topic, especially
for information on chemicals that might be harmiul to humans.

Bay 3

The water samples feom the river were tested using the techniqucs that had been learned the week
belore. Ana was pleased at the level of interest thal the students had in their work.

Day 4

Testing of water samples was completed. Ana received the resutts in wrilten reports. For both
Groups A and B the results were similar. Sopic the lcader of Group A gave a bricf account of what Lhey
have done and their findings. They found that the percentage of dissolved oxygen was very tow. Sopic
noled that this cxplaincd the fact why there were not many fishes or aquatic animals in the river. Traces
ol lcad and mercury were also found in the water samples.

“Where did these compounds come from?" Sara asked.

Ana cxplained, “Before we answer that questiun we should try Lo make infercnces and conclusions
about the findings. Should the compounds be in the river in the first place?” “Defnitely not”, the children
answered. Therefore, we can say Lhat the river is polluted.

Day 5

With the help of Abdul the chemistry teacher, Group 3 reported that they had found a paper factory
5 km. North. “This is probably where the pollutants come from™. Further investigations necded to be
carried out. For cxamplc what arc the processes going on in the factory cte. Lec rojurted that farmers
and villagers along the river also empticd reluse and waste into the river. The groups argucd Lhal it was
unlikely that this wastc included mercury and lead. On the other hand, they did not know which chemicals
had caused Lce's rashes.

Al the same Lime, Group 4 was having intcresting interviews with lacal resideats and employers of
the factory. Ana helped them in preparing the interviews antl the kind of questions to be asked.

Day 6

From the interviews and investigations, the groups presented some facts and data. It was lound that
the paper laclory was dumping large volumes of chemical waste into the river. Another intcresting facl
was that almost halfl of Sunway residents were cmployers of the factory! Ana posed the question. Whal
action should be taken?

The siluation was pul on the board:
« Riveris pollutcd.

« Faclory is potluting the river.

« Factory cmploys lecal sesidents.

The chiidren were cager to give their opinion. Ta them, the solution was obvious: close down the
lactory.
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Ana pointed oul that the prohiem can be looked at from three dilferent points of view and the
implications: the lactery owner, lactlory workers and users of the river. Ana led the class in the discussion
and they came up with three options:

1. Close down the factowv. This implics that the lactory owner will lose his business and the workers
will losc their jobs.

2. The owner has to buitd a proper dumping place or treat the chemical wastes before dumping them
into the river. This will increase the factory's over-head cxpenses and whether the laclory can
handle this is yel to be discovered.

3. Leave it as it is. Definilcly, it affcets the users of the river. Lee's rashes was one cvidence, lack
of fish was another.

Ana was pleasced at the end of discussion. Invalvenmicent was high and the children had raised good
questions, Sludents were aware of the situation and the difficulties in solving it. They have lcarnt that they
need to be open-minded and willing Lo accept other people’s opinion. She went home thinking ahout what
the next steps lor the class might be. She knew that some studeits wanted 1o take up the issuc with the
village lactory and with the factory owner.

(From: Valucs and Ethics in the Scicnee Curriculum,
1989 Workshop Report, UNESCO, in press)

Exampie 3: Water Poliution and the Growth of Duckweed (an aquatic plant)
Objectives: Upon completion of the unit, students shoutd be able to:
+ deseribe the meaning of water pollution
o deseribe several causes of water pollution
o identily mecans Lo prevent watcr [rom being polluted

o lake individual responsibility for preventing waler pollution

Domestic Wastes:

The (cacher leads discussion of waste water from houscholds, 10 help the students understand the
meaning ol walcr pollution, then raiscs guestions about the causes. This provides a lead-in to Lhe activity
helow.,

Activity:
On completion aof the aclivity the students should be able 10

s draw conclusions on the cffeet of concentration of detergent sulution on Lhe growth of duck-
weed;

o describe how domeslic wasles can cause water poltution
Time required: 40 mins

Mairrials: Duckwecds of equal sizes (50)
Feltpen, syringe (25 mL), stirrer, plastic boxes;
Detergent solutions, 0.1%, 0,017, 0.001%,0.00017%, tap watcr. Students will use 20
mi (uanlitics of the detergent solutions
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Preparations: Preparations should be done five days in advance.

1. Pul stalks of duckwecd in a plastic bag containing 500 mL of tapwater.

2. Preparc a 0,1% solution by dissolving 1 gram of detergent in 100 mL of water.

3. Prepare a 0.01% solution by taking 50 mL of the 0,1% solution and adding 450 mt of tapwater.
4. Prepare 0.001% and 0.0001% solutions, using the same logic as in (3)

Instructions lo students:

1, Setup 5 plastic boxes, each one with a diffcrent detergent solution and one wilh tapwater. Labcl
cach box according tothe concentration of detergent init, including the box conltainingtapwaler.

3. Seleet 50 stalks of duckweed of the same size. Use a stirrer to transler 10 stalks to cach of the
labelled boxcs. Arrange Lhe plants so the rools arc dipping into the solution.

3. Donot let the boxes dry. Add solutions to their respective conlainers, as frequent as neeessary.

4. Place all [our containers in a similar environment: similarly exposed to sunlight, wind, hunidity,
elc.

Discussion of Residts:

The detergent solution of (1.1% causcd all the duckweeds to turn yellow and die. The 0.01% solution
had no effcct on the weeds at the beginning but gradually changed their colour from [resh green to pale
vellow. The weeds in the 0.001%, 0.00017% solutions and tapwater grew well. The colour stayed fresh grecn
and some plants grew new leaves. The number of new leaves in the 0.0001% salution was greater than in
tapwater, This suggests that large coneentrations ol detergent arc harmful to duckweeds, but very small
concentrations may even be helpful.

(The detergent is a phosphate compound. Concentrations of order 15 parts per miltion help aquatic
plants to grow well)

The effecls on other plants can be discussed.

Aquatic plants are uscful to the cnvironment, They inerease the dissolved oxygen in waler through
photosynthesis. However, they may causc damage to or impede water flow. In addition, when (he plants
die, the organic substances which are good nutrients for micro-organisins increase in quantity, and this
can pollute the water.,

Further Activities:

Similar activilics can follow, where students discuss industrial wastes (e.g., high temperature
untreated waler, toxie substances such as mercury, lead, cadmium, and oil) and then do an experiment
where Lliey test the effect of (used) motor oil on Elodea and other aquatic plants, Students can discuss
means of removing wil spills, and some of the major accidents that have occurred with oil spills in rivers
and at sea,

Commentary .

The topic starls [rom a socal problem. The study can lead (0 an improvement in the quality of life,
as students learn some of the effects of water pollution in their community, and ways 10 reduce them. 1t
alsocontains the science conceptsrelaled Lo vater pollution. Further, the students get opportunity o learn
a varicly of skills by conducting experiments, discussing and sharing thcir ohscrvations, collecting data
znd analyzing thcm,
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The Lopic goes beyond the science concepts. The students arc expecled to take greater individual
responsibility for the prevention of watcr pollutiun in their homes and community. This creatcs a scnse of
belonging to the commaunity and builds satisfaction and confidence in the students. Such an activity
contributes to the personal developraent of the students and allows them to apply their science knowledgc
in their rcal lifc situation. Scicnce becomes more meaningful lor students and gives them opportunity to
take part in and make dccisions on community development.

Example 4: The Faucet

Waler is an impurlant resource which must be conscrved. This is the main idca developed in this
lesson. The social technelogical contexts are emphasized. The lesson starts with an aclivity Lhat presents
the social aspects, the community using water, and draws out the attitudes and values of students, raising
awareness of the importance of water in their lives. The scicnce aspeet of the lesson comes when the water
cyclc and the sources of water (as ground waicr and surface water) are discussed. The fact that popuiaiions
have grown and thereforc people have to live further [rom water sources leads (o the problem of obtaining
walcr and distributing it (o Lhe users. This is wherc the technological aspects of the lesson are presented,
The water faucet and the water mcter arc studied 10 help the students appreciate these technological
devices, and develop confidence and a better quality of lifc through these devices. The necessity for
conscrving water becomes more cvident wilh the usc of the walter metc .

Activity 1: The value of water

Conflicts which arose
from students’ rating
on agreentent and
disagreement is a
clarification

aclivity which enables
the students to think
of the value of water
Jor them.

Ask students to list ways in which the
community uscs water. Combine the
students ideas into a single list

the blackboard and ask students to rale
their importance. Ask them (o defend
their positions. Allow time for
discussion il stucdents are divided in
their ratings.

Activity 2: How different families use water

Let the students estimate the amount of water

Students realize that

their family uscs lor cach aclivity in one day. large amounis of
Call on 5 - 0 students to [Hl out a table on the waler are consumed in
hoard with cstimated averages. certain gclivities

and the need for
Distribute a worksheet an which Lhey arc to waler conservation.
record haw much waltcr they usc in onc day, The data is a basis
by estimating their water usc in diffcrent for discussing issues
activitics. This can be a family activity. Tell them about lifestyles of
10 make a list of the aclivilics thal require the people.

usc of waler, and thc amounts *=d.

If somc have dilficully making eslimations,
give them guidance on the volume of water
in a cup, a pail, etc.
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Discussion:

Combine the data from different familics. Have the students rank the activities from the greatest to
Lhe icast user of water. Then ask questions like:

« [Isthc given amount of water used in cach aclivity by each fzmily the same, or is it differcnt?
If they differ, what contributed Lo the differcnce?

« Could the families usc lcss water for the same purposc? How?

. Would the time of day or month affcct the amount of water you uscd for cach activity? Cite
examples,

»  Ask thiem to make generalizations [rom Lheir analysis of the dala .

Activity 3. Population and Water Supply

Distribute the UNESCO-UNEP list of 10 worst environmental problems. One of these is the
decreasc in water supply. These problems arosc as a result of increasing demands on finite resources.
These demands came [rom many sourccs, but the two significant developmnents which made Lhis problem
critical arc:

« the rapid cscalation of living standards of most of the industrialized countries since 1950;

« the very significant incrcasc in the population of other countrics (which have 75% of world
population).

Thus, we have 2 kinds of populalion:
«  Onclhat is stalic in size with increasing consumption of resources {high Consumingpopulalior_z).

. Onc that is increasing in sizc with increasing consumption of resources (low consuming
population).

On the basis of thisinformation, have students cxplore ideas about the impact of poputation growth
and people’s lifestyle on the waler supply. Obscrvations and expericnces that will come out will be the
basis on which students’ decisions will be made.

Activity 4. Sources of water

Ask the students about the sources of their watcr supply The science part of
and how do they obtain their watcr [rom these sources. the lesson is

Discuss Lhe water cycle to show how surface walcr, presenied — waleris
ground waler and rain waler are formed. a natural resource.

Activity 5. The faucet

Show illustrations of the different types of faucct. The technology aspect
Ask them to point oul Lhe type of fauccl they usc al of the lesson is

home and the diffcrent parts of the faucel. Let them developed in this
cxplain how the faucets work in their homes. It would part, Studenis shidy
be beiter if you show them actual samples of laucet the structure of &
particularly the screw Lype. Have at teast, faucet.

onc working (actual) model.
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Find out how ofien Lhey usc their lauccts

cach day and what happens to their laucet il

not used properly and with constant use.

This will lcad them 10 answer that sometimes
Lheir Tauccls leak. Follow up your questioning as
to Lhe causes ol a leaking laucel and what is 1o
ba done aboul i,

Ask how many have leaking faucets at home
or once had a leaking laucel, Have them
find out how much walcr is wasted rom a
Icaking laucel. Assign thosc with lcaking
faucets at home to make mcasurements.
Tell them to set a container under a lcaking
laucct for ore hour. Mcasurc the amountl
ol water they coliceted. Then multiply Lhe
amount by 24 to obtain Lhe amount of waler
waslcd in onc day. Let them estimate how much
might be lost in the entire village or city.

Activity 6: Repairing a leaking faucet

Ask them il they know how 1o repair a icaking
fancet, Tell them that they will be doing this
in the next aclivily.

The idea that lechnology
also fails is presented.
Knowing the anrount of
waler wasled from a
leaking faucet leads the
studenis do certain actions,
in this case repairing a
leaking faucet.

This activily is developed
to give students self
respect and confidence

in themselves with the

Distribule a worksheel showing the parts of a skills and knowledge
faucel and the way to change the washer. Have they gained in this
them to do the activily in groups. Have them activity.
also inquire about the cost of gelting a plumber
to come (o fix the laucct.

Activity 7. Water Meters
Studcnis do a survey Lo scc il walcr melers in Students develop

their lown arc ail of the samc kind. With
the help of worksheels they lcarn to read a
water meter and cheek a water bill,

confidence can understand
the bills they have to pay,
and rio longer see
themselves as being
govemed by the

lechnology.
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Example 5: Green Gunge

The unit is for Year 7 students. Its topic is water purily, separation techniques and conservation. I is
{old as a story to show how smudenis can be a part of lesson planning and managing their own learning.

Maggie introduced Lhe unit Lo her class:

“Therc has been an interruption in the normal supply of water becausc the School Council has not
paid its watcr rates. The only watcr available for use in the next month is this ‘grecn gunge’ from the local
creek”. $he passcd a sample around.

“Why woukin’t you usc this water for drinking or washing your hands?” Students complaincd of the
colour, the smell, the floating things and the wriggling things. They also suggested that there would be
‘germs’ in the water, which they could kill by boiling.

“tHow clsc do you suggest we can make it suitable for human usc?” Maggie asked. Suggestions were
wrilten on the chalkboard.

“Which methods do you think arc most likely to work?”
The discussion was lively, and a number of the suggested procedures werc modified.

Maggic had each student select a method [rom the list and try it wilh a sample of the water. Students
talked to cach other about their successes and [ailurcs. Sometimes their lailure was due to limitations in
their skill, somctimes because of inappropriateness ol their method.

Maggic fcit that the studcents were ready for the discussion on how to develop their skills. She used
a flow chart of the unit that she and others of the scicnce staff had worked out. She and the students talked
about the work plan and worked out the main goals, how the learning would be organized, and the
assessment mclhods to he used.

Maggic cxplaincd to the students thal, in their groups, they should asscss each others’ skills in the
particular separation technigues, Onc of the students was worricd about this. Maggic suggested that in
order lo coach and assess cach other cilectively, all students should select onc of the techniques and
become an expert in it. This would help them do a useful job of both teaching the technique to other
members of their group, and of assessing their performance.

Skill Development

The textbooks uscd for Year 7 gave details of a number of separation exerciscs. Maggic had preparcd
a workshect detailing additional technigues. The methods considered were

« scdimentation and decanting;

« filtration (using filter paper, cotton wool, gravel and sand bed);
« foceulation (coagulation of colloid);

« ahsorplion (charcoal filtration); and

« cvaporation and distillation.

As the students worked with the skill-development cxcreiscs, Maggic led them in developing a list
of key words associaled with equipment and processes, bascd on the text and the worksheet, At the ¢nd
of the sceliun, the students completed a short pen-and-paper test on the basic principles of Lhe diffcrent
techniques, and Lheir uses,
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Purification Projects

Maggie [clt that the students were now ready to choose and apply techniques that would succeed in
cleaning up the water. She asked them, in their groups, to predict the cficets of the different techniques,
and (o write down their predictions for fulure reference.

She gave out a worksheet outlining the project, and they went through it together. Each group wilt
be given 100 mL of the “green gunge”. Their fask is to recover as much clean water as possible. They must
decide as a group which technique or combination of lechniques they will use. A technique may be used
more Lhan once. They must also come to agreement, within their groups, about the ways they will work
and the tasks cach of them will perform. They should writc down their procedure, along with their
reasoning. That will help them clarify their plan, and they should inform the teacher of what they are doing.
Parl of their plan should include record of their work that they will keep: whal they have done, what were
the cffcets on the sample, how much water was left, and so on. The teacher will talk to them about their
plan when they arc ready.

In the earlier exercise on skill deveiopment, Maggic had recognized that some groups made guicker
progress than others, and these diffcrences had been confirmed in the test. Conscquently, she was keen
to give the groups considerable frecdom to move ahcad at their own rates. She invited one group to
consider, as well, the viability of their techniques for the larger-scale problem: What if the school really
did depend on the ereck for water?

Maggic monilored Lhe functioning of the groups, encouraging them to involve all members, and to
share both the measuring jobs and the recording jobs. She assessed their work from their ability to plan
and implement their procedures, and skill with equipment, as well as their observations and results.
Students also assessed their own work, writing bricl reports of their achicvements.

Asthe groups completed their analysis, their pure samples were displayed and compared. Two other
groups also moved on o the “larger-scale™ question, while the remaining groups finished their analyscs.

Discussion:

Each group prescnted the result of these work to the class, outlining their procedures and results.
Discussion flowed naturally into consideration of which sample was the purest. Maggic suggested that
some contaminants could not be detecied by direct observation. She demonstrated the measurement of
electrical conduclivity and comparced the dilferent samples. One of the students suggested that dissolved
impurities might be found by evaporating the waler, and the groups did water cvaporation by setling
droplets from their samples on glass slides and Icft them 1o dry.

Maggic suggested that the idea of “how pure” depended on what the water would be used for, The
class briefly discussed Lhe different demands for washing, walcring the garden, cooking and drinking. Some
of the students who had eonsidered the larger-scale problem led a discussion of the cost of different
techniques. Maggic had provided them with some figures on costs. Many students were disappointed at
the cost of distillation: Lhey had considered it tobe Lhe “best solution”. Maggic suggested that, nevertheless,
there might be countries in which distillation was carricd out perhaps because of lack of allernatives which
justified the cost, or perhaps beeause solar encrgy was available for (he purpose. Four or five students
wantcd to follow up this idca: which countrics, what methods, how would you design a solar still or solar
distillation equipment?

Onc student remarked that he had seen a film on TV involving “moonshiners”, and he wondered if
water stills and whisky stills worked in the same way. A third group disregarded this change of direction:
if distillation was an expensive method of purilying Lown walcr, what action was taken by the town councils
and walcr boards?

THE REST LAID PLANS . ..
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Maggic's lessan plan was in disarray, and her unit plan was looking shaky. She called a halt. The
class assembled around the chatkboard and listed the questions that had been raised already. Then they
addcd morc questions to the list. Based on her original unit plan, Maggie listed the questions in three
clusters, rclating to: use of watcr in the home; providing lown watcr; and “individual projects”. In the last
group came questions from the students and from Maggic's original plan: distillation of sca walcr and
alcohol, solar stills, scwage treatment, provision of clcan watcer in such countrics as India and Thailand,
finding watcr in cutback Australia, and walcr diving,.

Maggic suggcsted that the qucstions which the students had listed undcr her heading of “individual
rescarch” be deferred, and Lhal, in the meantime, half the class might develop avole play on the question
of 1own water, and the other half might investigate watcr usc and waler conscrvation in the home. Both
the rolc play and the water conscrvation study would compicic the “green gunge” story that began the
unig; the individual rescarch projects would be extensions of the Jessons.

Further Activities

Tcacher Maggic offercd a scenario for the role play that Con, another teacher, had suggested: “A
company wishes to build a factory in our town which will discharge ‘green gunge' waste into the river
fiowing through the town, from which we get our water. The Town Council has (o decidc whether Lo issuc
a building pcrmit. The whalc class can play the part of the “town council’, and judge prescntations to it by,
say, the Tactory owner, the Chamber of Commcrce, the Tourist Association, a lacal comservation group,
and a consuliing scicntist appointed by the Council. Students can work in three's to develop the
presentations to the Council meeting from cach of the intcrest groups. The class will nced Lo talk to some
of the peaple around the lown who can help with (b arguments. Sonc contacts have been suggestcd,
perhaps the class can suggest some others .7

Maggic spent a few minutes explaining what wis meant by the Town Council, the Chamber of
Commerce, and so on, and discussing with the students the particular intcrests that the different groups
might havc.

Thec watcr conservation study |hat Maggic originally had in mind was a speculative problem likc:
what steps could your family take, if it was obliged to su svive on 200 litres of water per day? She nccded,
now, an cxcreisc cquivalent to Lhe role play, and suggested: “The other half of the class can work on a
study of walcr usc in the home. It should begin with a survey of the things you use watcr for and how much
is uscd, say, in ane weekend. Students can work in “hrec’s to design ways to make the measurcments, and
(o consider their data. The ncxtstep will be to suggest ways of reducing watcr usc. Then they can aclually
put these ideas to their family, try them out for a weekend, and sce whal reduction they get. The final stage
will he to present 1o the wholc class their findings, including the successes and difficulties their family had
in reducing ils walcr usc for a weekend”™

Maggic askcd the students 1o talk about these idcas with cach other and with their familics before
the next class period, and to think about which project they would preferta do, or how the projects could
be improved.

Maggic was pleascd as she picked up at the end of the unil: involvement was high, and the students
had raised good qucstions. She was awarc that some of the students remained confuscd aboul distillation,
She would need 10 help them in a fater unit, She was not clear about when the individual projects would
starl or how she would organize them, and she nceded Lo give seme more thought to the group projects.
They had taken on a strung social action oricntation. *1 should go and talk with the social cducation
teachers,” she mused. “1 probably should have done 1t carlicr..”

(Froin Mateolm, C . The Scicnce Fenmewark, Minsiry of Fdueation, Vicloria. Australia. 1987
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Example 6: Malaria As a Human Disease

Activity 1

The tcacher explain with the help of charts and/or audio-viswal aids the structure of the mosquilo

and the lifc cycle of the malarial parasitc.

Objectives: The student should be ablc 1o acquire knowledge abour:
« Mosquilo is a carricr of malaria.

»  Structure of a mosquilo.

+ The lile cycle of the Anopheles mosguito.

« The life cycle of the malarial parasitc,

Teaching Aids:

«  Charts showing parts of the mosquito,

+  Charls showing the lilc cycle of the mosquito.

«  Films and vidco illustrating stages of development of the mosquito.

Activity 2

The teacher arranges for a local healih inspector 10 give atalk aboul malarial disease, its symptoms,

precautions and curc against the discasc.

Objective: How Lo {ake early action to aveid the discasc.

Activity 3

The students conduci a study of the locality and idcntify breeding places of mosquitocs, With the

help of the community these places arc destroyed and the spread of malaria was controlled.

Ohjectives:
= How to get rid of mosquito breeding places,
¢ Awarencss of the importance of cleanliness in school, home, community and environment,

« Taking action to remove masquilo breeding places.

Commentary

The unit starls with prescnlation of the scicnce knowledge rclevant 1o the malarial mosquito. A

resource person fron the community is inviled to discuss the sucial issues and assist the student to identily
problems that they can address. The students work with the tcacher and the community to solve the
problcmn through the application af (heir knowledge. A further step might have becn Lo explorc alicrnative
mcans of xolving the malaria problem, and look al side effects of the different solutions.
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Example 7: Electric Energy and Power

The unit explores encrgy and power in the context of clectricity in the home, including the cosls of
using dillcrent appliances, and ways in which clectricity bills can be minimized.

I. Knewledge: The topicis introduccd and (e concepts of cncrgy and power discussed, through
the equation E = P.{(E is cnergy, P is power, and Uis the time for which the power is applied).
Units of kilowatt-hour as welt as Joule are discussed.

2. Application, Commuunity: Students are asked to survey cleciric energy consumed by home

appliances.
Power (P) Time (T) Energy (E} Cost
of appliances consumed consumed in Rs
in KW in H (hours) in KWH
[00 W Bulb 1H 1 KWH
KW SH SKWH
10H 1LOKWH
W TV 1H 08 KwWH
J KW 5H A KWH
10H 8 KWH
Table 1
Month KWH
January 5677
February 6177 Rs.500 Fcbruary
March 6630
April 7180
May
Junc Rs.50300 March
July
August
September Ao
Oclober Rs.5000 pril
Navember
Decceember
Receipts
Subscribing-Card
Months Encrgy in KWH Cosl in Rs
Jan- Fcb 500 30000
Feb - March 503 50300
March - Apnl 500 30000
Tuble 2
r Elcctric Encrgy Cost RS, s per KWH
"
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1
|
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@: Scisnce for all and the quality of jife

3. Non-Science: Students count the cost of electric cnergy per KWH, by using data on a Subscrib-
ing - Card (sce p. 49, Table 2).

They usc their conclusions to fill in Table 1.

4. Improving quality of life, actions: Students make up Table 3 for distribution to familics in their
community. The students explain the implications of the calculations for the lamily badget.

How Much Do You Spend for Your Electric Appliances?

Power ol the Time Cost
Appliances consumed, inRs
in W (watts) in hours
1 W 1 10
6 ) 60
12 120
18 180
24 244
200w 1 20
6 120
12 360
18 480
Table 3

Commentary

Concept: The concepts of energy and power arc taught in the ordinary way, through experiment and
discussion,

Application, community: Application in a real filc situation is explored, using malerial al the
community level and of importance Lo the cominunity.

Non-science: Activily cxiends 1o economics, to count the electric energy cost per KWH,

Improving quality of life, actions: The student is cncouraged 1o share the findings Lo improve the
quality of community lifc, and use the skills of explaining and persuading. Byknowing Table 3 lamilics
can be morc cconomical, because they know the amount of moncy spent everyday lor clectrical
encrgy consumplion,
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Example 8: Measurement in Daily Life

Children learn about the importance of measuremenl and devices used {or mcasuring mass, length,
area, volumc, time and Llemperature. They consider accuracy and approximation, and when precision is
nceded. They handle measuring devices and usc their knowlcdge of measurement in their inlcraction with
their familics and others in their life out of school.

Some of the lcarning siluations arc:

« Listing instanccs where mcasurement of length, area, volume, fime, temperature and mass are
involved (market, shopkeeper, tailor, milkinan ctc);

« ldentilying devices uscd in day-to-day mecasurements;
» Mcasurements of mass, length, area, volume, tine and temperature;
« Usingscalcs, prescating dala in tables and graphs, cstimating averages;

« Estimaling quanlitics in everyday siluations; the height of a child, tree, building; the mass ofa
given quantity of sugar, potato, books; arca of a roum, a table top; volumc of atumbler, Leaspoon,
cup, matchbuox, buckel;

» _ Finding out the probable causes of crrors arising from faulty mcthods of using mcasuring
devices; finding oul methods of accuralc measurement.

Example 9: Seeds

Children obscrve sceds and look for similaritics and dilferences, and think about the uses of seeds
for food.

Activity 1

We use sceds as food. The concept that nutritious food is stored within the sced is illustrated through
the lollowing guestions:

1. How can a sced grow into atall trec?

2. Which secds do we cat?

3. Which part of the rice sccd can we cat as polished rice? Which part as flour?
4,

Which part of thc munggced do we cat mainly?

Activity 2
Comparc the secds of kidncy bean and maize. In what ways arc they the same? differcnt?

{They are similar in {heir sced coal and embryo. Among the differences, the kidney bean has no
cndosperm and 2 colylcdons; the maizc sce has an cndosperm and one cotyledon).

Activity 3

Plants can b classificd as monocotylcdons and dicotyledons. List some other plants that you know
according Lo Lhis classification.
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Science for all and the quality of life

Take some other kinds of sceds from home and soak them in water until they are soft. According lo
the methods you have learned in class, observe their structurcs and decide whether they are like the kidney
bean or the maize seed.

Example 10: Other Examples Linking Science to Everyday Life
10.1  In teaching about the structure of the hearl, the class discusses a common heart disease.

102 With guidance from tcachers, students display al sireet corners plant specimens they have
collected and classificd. The students adt as little adviscrs Lo the public, answering their
questions, on uses of the plants.

1.3 Students seive as guides at the National Muscum.

104  Science Summer Camps provide opportunilies for students Lo learn about the natural
environment, cooking, insect and moth control etc. Aclivilies involve Icarning and applying
through play.

15  Studentsin rural arcaslearn to prune fruit trees, plant vegetables and breed chickens, using
scientiflic technigues.

The cxampics presented here produces starting points in presenting lessons in science and technol-
ogy and their effect in quality of life. More examples can be preparcd especially those which relate to the
environment of the child.

The exemplar cited offer options for the teachers o usc in their particular classroom situations.
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1. Australia-

The Context: Education For All

“Education for All" has to be considered al two levels, which will be called formal access and
curriculum acecss. The first is a precondition for (he second; both arc nceessary.

Formal access is satisficd by the provision of schools, tcachers, cquipment and programmes to all
chiidren regardless of where they live, what they believe, and the financial and social circumstances of
their familics. In Australia, formai access became policy in the 1870s, promising “free secular and
compulsory” education for all students up to a given age. Beyond that age (currently 15), education is not
compulsory in Australia but it is available and free Lo Year 12 levcl.

Curriculum access requircs Education for All through a curriculum that conncets Lo the expericnces
and educational purposcs of all students. Such a curriculum is nat dominated by the intcrests, valucs and
lcarning stylcs of onc or another subgroup in the socicly. It becomes unacceptable to arguc that a scicnee
curricutum basic for those who will proceed to farther stucy in scicnce is good for cveryonc. “Basic", like
“relevant”, is a word that nceds to be qualified: basic for what? relcvant to whom? I we allow cducation
to serve truly a varicty of nceds and a range of groups there can be no longer a single definition of “basic”.

In turn, “standards” and a “standard curriculum™ become hard to definc beeause therc is less
standardization: Australians in the descrt outback have cducational nceds dilferent [rom Australian in
flats and factories in industrial Mclbournc; Australians recently arrived from Victnam or Greece bring Lo
the lcarningsiluation experiences and cxpectations differcat from fifth generation Australians in the same
classroom. The curriculum must be able to vary from one school to another and one student to another.

On the other hand, there is more Lo access than providing opportunitics for cvery student to build
on his/her expericnce and purpose. Individuals and their immediate communitics arc part of the larger
socicty, with its own necds, rules and traditions. Education for All has a responsibility to assist individuals
to participatc lully in society and work for the gooed of ali people. Accordingly there must be an cxient Lo
which schools cxpress a common cullure and address a common curricuium.

As well as the common learnings necessary for the function of the socicty, there are certain lcarnings
that have special currency as “gatcways” to higher education, cmployment and economic or personal
power in the socicty. Subjects likc Mathcmatics and Physics arc in this category, and skills likc rational
analysis, problem solving and facifity with computers. Education for All must ensure thal all students have
curriculum access to these learnings,
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Participation in Science in Australia

At Junior Secondary levcl, every student studies scicnee, usually for 2.5 - 3 hours per week. Classes
arc typically 25-30 students. Teachers are qualificd wilth degrees in science and education. Equipment and
facilities are provided for laboratory work. Excursions arc conducted from time to ime into the com-
munity, industry, the environment, parks, zoos and museums.

Full participation does not apply outside the band of Years 7-9. In many primary schools, there is
little science taught. In Year 10 in some schools (a minorily) scicnce becomes an elective. Beyond Year
10 scicnce studies arc optional in all schools.

In Ycars 1 and 12science is offercd as Physics, Chemistry, Biology, Geology, Psychology, Environ-
mental Studies and (Cicneral) Scicnce. Physics, Chemistry and Biology command the major sharc of
scicnec cnrolments. They arc differently attractive to boys and girls. The percentage of girls in Biology is
approximately 70%, Cheniistiy 409 and Physics 25%.

Beyond Year 10, studenls can lcave school. Retention lo Year 12 has increased greatly in all
Australian slales in Lhe last five ycars (in Vicloria it has doubled) and now stands al aboul 60% of the age
cohort, However this growth has not been reflected in cnrolments in Physics and Chemistry.

The low participation of girls in Physics and Chemistry and the lailure of senior science subjects to
reflect Lhe growth of enrolments of secondary schools generally suggest that girls and “non traditional
stadents” do not have curriculum access to scnior Physics and Chemistry. Their choosing to withdraw
from the physical scicnces after Year 10 raises issues about the determinants of choice, including their
experience in the junior curriculuin, Exiensive research has been done on gender bias in the curriculum.
It confirms thal access is not the same lor girls as for boys. Rescarch for other groups, such as gifted
children, disablcd, and various ethnicgroups, has not becn as exicnsive bul confirmsthat curriculum access
in junior science is not the same for all siudents.

Focus on the Victorian Solution

In Auwstralia, cducation is a siatc responsibility. While therc is considcrable similarity belween
policies and approach in the various states (achicved through the comma. culture of tcachers, Federal
Government programmes, and coopcerative projeets of the national Curriculum Development Centre)
there are important variations .

This paper will focus on the policies and approach in Victoria. One state has been chosen so as Lo
communicate the sense of overall stratcgy Lhat is clcar in a single state, but not across statcs. Further,
Vicloria's approach is of spccial interest because of the extent and nature of Lhe current reforms: reforms
through the 1980s to provide curriculum access for all students comparc in importance Lo the provision
of Tormal access lor all students in the 187(s.

The Viclorian stralcgy was published in 1983-4 in a scries of Ministerial Papers.
Ministerial Paper 6 addressed curriculum development. The strategy is based on {wo principles:
« access and success lor all students; Education lor All

¢+ devolution of curricalum planning and management
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Devolution

Schools are responsible Tor curriculutn development “according 1o governmenl guidclines®.

The guidelincs cxpross the State's responsibility for Lhe curriculum. They set direction by laying out
the purposes of cducation and principles o guide curriculum development. They provide lcadership and
coordination,

Al the schoul level, school governance (including curriculum planning) is the responsibility of a
School Council comprising teachers, parcnts and students. Al the classroon level, students are involved
in sciting goals and planning programmcs.

Devolution is justified on a number of grounds. L supports the development of curricula which suil
the local students and their communily. ¥t rccognizes Lhe partncrship in education between Lcachers,
parcnts, students and State. It places the respoasibilitics for curriculun development, implementation and
cvaluation all with the same administrative group {the school). It cnables morc creative and quicker
response Lo changes in the cducational covironment.

Access and Success for All Students

All students arc Lo have access 1o cducation that lvas value for them in the scttings and roles in which
they operate and in which they expect to operate in the future. As well, alk students are (o have access to
particular ways of lcarning and arcas of Icarning decmed vital for participation in the lifc of society.

*Access” rcquires worc than a sign on the door saying “welcome”. It requires a curriculum which
links clfectively to the purposes, lives and abilities of the students who cnter.

“Success” isbased on adefinition of cducation as growth. 1t recognizes that studentsstart at different
points, and focuscs “success” on (he increments of learning rather (han standard cnd points of Icarning,
Education is successful if the increments are large, unsuccessful if Lhey are small.

“Sucecss” incans that lcarning makes a diffcrence to the ways students think about the world and
thc ways Lhey acl. An clleclive curriculumn links theory to practice and social purpose, in-school cxpericnce
to out-of-school expericnce. 1 promoles problem solving and coopcrative action,

Ministerial Paper 6 specifics arcas of learning to which alt students should have access. The arcas
are specificd not as a list of subjects, but a list of 32 goals of cducation. Goals like:

o listen and talk appropriately in a varicty of situations....

« undersiand and apply the basic concepls of nurrber, quantity and space. ..

« understand the relationship between physical environment, culture and socicly....
e participate in democratic pracesses....

»  work with lools and matcrials on practical tasks....

s develop compctence with computers...,

« understand natural phenomena and the concepls scientisl usc....

« be awarc of the application of science .... and the responsibilities...,
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In schools, Scicnee leachers have been asked to choose the ten goals to which they leel Scicnce
studies can make particular contributions. The distribution obtaincd is remarkably flat: scicnee can
contributc Lo all 32. The policy challenges curriculum planncrs in all subject arcas te begin planning not
from (heir traditional bodics of knowledge, but lron the broad purposes of schooling,

Questions of Implementation

A cenlral issue in the implementalion of the Access and Success policy has been the existence of two
different definitions of education in the community. The lwo positions arc lundamenlally incompatible,
but use the samc terms. There is endless room for conlusion and debate.

One vicw sces cducation as trans—2ission of a set body of knowledge and skills from teacher or Lext
Lo studcents, The knowledge Lo be transmitted is that which is considercd *esscntial’ [or all cducated persons
of a given age. Students are asswined (o be more or Iess passive reccivers of information, with minds that
can be clearcd olold ideas and filled with new knowledge by the 1cachers, Asscssmentis toidentify sludents
for whom the transmission has been suceessful, The content and its scquence arc based on the logical
structure of knowlcdge, and, whether inductive or deductlive, have the ‘big picture’ of the knowledge
slructure clearly in view. To this extent teaching is convergent on ‘right answers’, The teacher is the
authority of knowledge and management. Education is driven by ‘the subject” and the (classroom)
managemcenl system.

Inthe Frameworks approach, Leaching starts from the inlercsts, belicls, and skills that students bring
to the fearning situation, and individual differcnees are accepted and accommodaled. Learning is seen as
an aclive process for the students, in which they clarify their own vicws about a particular phenomenon
(probably in discussion wilh cach other and Ihe teacher), have Lheir views challenged, then seck to
reconstruct Lheir views in the light of new information. Education is a conlinuit,, development, with good
cducalion measured by the size of the increments of growth. Students stast at different points, move
forward Lo different points, ofien in differenl ways. Assessment is geared Lo diagnosis and progress. It is
uscd to inform teaching and assisl students to manage their own lcarning, The tcaching sequence is
controlled by the uscfulness of ideas in solving problems and secking meaning rather than by the structure
of knowledge. Teaching is aften divergent.

The lwo views of cducation are profoundly different in their definitions of cducation, their belicfs
about. justicc, about what scicnce is and what scicuce is worth learning, students and learning, the functions
of assessment, the teacher's roke, and classroom management.

For example, “success for cvery child” is possible if success is indicated by growth. It is nonsense il
every child must successfully reccive the same body of knowledge (no more na less). In the transmission
rnadel, a child is “successful” il he/she can demonstrale the requircd knowledge, but there might have
bcen no growth, Alternatively be/she may demonstrate growth, but still not reach the required end point.
What onc model claims as “good cducation” the olher rejects. The same applics Lo justice. In the
transmission model, justicc requircs thal all students arc Llaught the same things in more or less the same
way; all arc given Lhe same Lest under the same conditions. In the growth modcel, justice requires that
different sludents arc taught and asscssed dilfercntly according to their starting poinls and learning siyles.

Al Lhe same Lime, ncither view of education and learning necessarily invalidates solutions developed
ander (ke other, just as Einsicin’s Mechanics do not necessarily invalidate solutions derived using
Newton's. Onc of the c'iallenges facing the teachers currently is 1o find better ways of incorporaling the
things the leachers learncd, for example, from behaviourist approaches and learning hicrarchics.

6 :)ﬁﬁ

BEST COPY AVAILABLE



A
i

Country experiences: Australia

Neither is it necessary lor individual teachers 10 change their own position before they take action.
indced changes in behaviour often precede changes in understanding.

Support for the Policy:

The stralcgy for implementation of the policy has been a carefal one, advancing on a many [ronls
since 1983.

«  Curriculum Frameworks were developed in nine subject arcas (of which science is onc). The
Frameworks interpret the general policy from the perspective of the subject area, clarify and
refine the educational position, and provide illustrations of good praclice and advice on
implementation. The Frameworks were developed simuitaneously for all subjects and all grade
levels. They reinforce onc another, drawing on rescarch and good practice in cach subjcct arca
from the perspective of “access and success for all”. Frameworks in Technology, Mathcmalics,
Social Education and English Language have particular relevance Lo science.

« Exemplary course outlincs and units of work are being publishcd. Many of the units were
developed by teachers and teacher-actworksin parallel with the development ofthe Framework.
A major projecl is in progress (o provide a course ouline for Year 7-10, addressing objectives,
cuntent, learning expericnces and asscssment in a fairly dctailed way.

« The School Curriculum and Organization Framework supports school management and cur-
riculum planning in a decentralized system. [t interpretsthe gencral policics from amanagement
perspective and provides guidance on adminisirative siructurcs, management, evaluation and
planning. It recognizes lhe significance of organizational arrangements, [acililies, human
relationships, school climate, and school-community intcraction for the achievement of Educa-
tion for All.

« Management training programmes are conducted for school principals, curriculum coordinaltors,
and school councillors. There are also regular meetings of school principals with their Regional
Managers, (o assist in coordination and pla wning.

o Professional development programmes are conducted [for teachers. The programmes include
teacher networks, conferences, action research in schools, and special courses. As well as after-
school programmes and special leave arrangements, schools have eight student [ree days per year.
Neighbourhood schools combine for some of these days, to enhance exchange of ideas across
schools in a district. Subject Associations, including the Science Teachers Association, and private
consuitants also condict workshops and conferences.

o Articles were published in teachers journals and Ministry newspapers (0 explain and promole ihe
policies, and provide cuse exaniples and advice on their implementation.

o Consultancy services are provided through district School Support Centres.

e  Schools must docunient and report their progress, especially through the reports of school councils
io their communities and the Minisiry,

o Cumicultum reforms at years 11and 12 are in progress, consistent with changes at the lower levels.
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Fig.1: The Science Platform
The Kind of Science: Science for All

All sudents should smdy science, and gain value from theirstudies. The goals, methods and
conient of science education shauld provide for the needs and progress of all students.

Science education should be concemed with environmental management, and the survival
and quality of life for all.

Goals: Science, Techaology, Society and Personal Development

Scientific knowledge. the solution of practical problems, the cultural and human context of
science, and apportunities for personal development are four aspects of science. They should
be given similar emphasis at ail leveis of schooling, and should be integrated in their
presentation,

Learning and Teachirg: Children’s Scicnce Beginning from Children's Perceptions

Children (and adults?), by nature, are theovrists and problent-solvers, keen to explain and
interpret their experiences, (o resolve issues iy see as important, and 1o design and build.
They bring their perceptions and belicfs to the leaming situation.

Chiidren, as experienced problem-solvers, have their own strategies for learning and solving
prohlems.

Science teaching should identify, begin frony, and build on the strategies, interests, beliefs and
explanations that children bring to the classroom.

The Role of Teachers: Teacher Development and Curriculom Development

Thedevelopment of both curriculunrand teachers’ skills in course design and implementation
should occur together. Each must be allowed for in planning science education and cur
ricihim revision.

Curriculum Content: Sampling Scicntific Knowledge

Any school can only teach a sample of ail the knowledge, skills and experiences related to
science. The sampie should vary from one school to another, depending on local resources,
interests and needs. It should include leamings selected from the broad range of scientific
disciplines.

Students should truly engage a limited number of ideas rather than seek universal coverage
with superficial understanding and application.

Students must have opportinities to feel that ey are succeeding, to explore and reflect on
their understanding and skills, and use them in a variety of contexts. This takes time, and
limits the number of topics that can be covered.
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The Science Framework:

The Scicnce Framework fs, in the Jirst instance, an educational position. The position is consistent
with the policy of Access and Success, bitt drawn from the language and research base of Science Education:
Science for All, Scicnce, Technology Socicty, Children's Scicnce . The position Is summarized as a
“Platform Statentent” (Fig.1)

The learning theory: Children’s Science

The learning theory is “constructivist”™. Children are seen as setious in their wishes to understand and
give meaning to their experience; to refine and extend their world view; to have control over their own lives.
They develop theorics, beliefs and learning stratcgics from their lives in school and out of school, and leariing
is @ matter of reconstructing mcaning it the light of new experience. There is extensive research evidence (o
sugresi.

o the beliefs and understandings that children bring to the learning situation are often strongly held
and iittle affected by simple instruction; they are important inputs to the leaming situation;

o learning strategies can be taught; being smart can be learned;

o the range of learning styles, starting points and inferests within a group of children and the range of
curriculin objectives require a variety of teaching approaches;

» leaming is enhanced by consonance between inputs from school, hoine, community, the environ-
ment; education is a partnership,

Science, Technology, Society, Personal Development

The Framework advocates cqual emphasis for scicnee, technology, socicly and persunal develop-
ment. The science is theoretical knowledge and the processes of theory building and testing. It answers
the question “I wondcr...." Technology is the devclopment of artcfacts, (ools and sysicms for human
purposcs. Technology answers the question “] wani....” Socicly is Lhc human context of scicneg; science
is a human activily. Personal Development formalizes the opportunitics within scicnce classrooms for
special cxperiences (e.g., with nalure, machincs, animals), and for devcloping skills in coopcration,
personal management, clear Lhinking, clc.

The Framework advocates that scicnce, technology, socicty and personal decvelopment aspeets be
inlcgratcd in their presentation, The entry point is Lo be sometimes from the Science perspeclive,
somctimes from Technology, somelimes Socicly and somelimes Pcrsonal Development, The choice of
eniry point is to refleet the “cqual emphasis™,

Each cnlry point makcs a different stalcment about what is “worth knowing™. For examplc, starting
atopic “conditions for life” from the theoretical perspective, we might seck gencralizations about “living”
and “non-living”, looking Lo classifications and intcractions, Aspccts of tcchnology and socicty would be
picked up along the way. Starting from Technology, we mighl Lake a farming perspeclive: whal are Lhe
conditions required for lifc, to maximize yicld and ensurc the long lerm health of the ecosyslem Lhat is the
farm. The farm might be cattle, crops, fish or microorganisms. The theoretical and social aspects would
be built in, but the sclection of idcas and the cmphasis would be diffcrent from the first casc. Starting from
a social issuc might [ollow a theme of hygiene, nutrition, or discasc, building science and Lechnology in 10
illuminate the issucs and reach for solutions.
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This particular stratcgy overcomes the traditional debate about “process versus product”, by shifting
atlention tothe student and recognizing the importance of context. Process has little point if it is not geared
to a product; product derives its purpose from context. The context needs to be one which the children

relate to — their immediate environment, a lantasy world, a story, a problem, a hero.

Teaching Approach: Examples

ERIC
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The teaching approach should have two features:

It should employ a range of teaching methods, Lo suit the different Jearning styles of students

and the different learning objectives. (See Fig.2)

¢ A gnilive skill (designing an expers- * A sequence of words 1o be recatied at will (2 * A propositionwhich links dear. explaing acon.
ment, sohm; a pmblcrn. making decisinns, defimition, 3 law, order af planets frem the sun). cepl or describes a properly. A level of
judging the bkely cutcome of evenis). understanding beyond simple recall of The
words is impfied (8 se<d from s parent plamt will
produce a similar plant).
¢ A molor skill lusng & micrascope, pounng 3 ®  Animage. or sensalion (whal samething lonks ¢ Asimple cognitive skill {finding the sfope of a
liquid, using 1 hammer). like, keels ke, amells liks..). graph. pafancing a chemical equat ion. measur-
ing the growth of a plant).
*  Asocalskil (woriangas a team member, com- ¢ An eplwde that The sludenl experienced oc
municatng wilh athers). and buitding a p;
fincing # fossl during an excursinn).
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+ i should support “constructivist learning” for all studenis. Accordingly, Lhe first step should
give students opportuniticsto clarify what they already know, sct directions, and contribute their
own contexts and cxpericnces, The first scgment will often be an open exploratory one:
brainstorming, concept mapping, drawing, in response Lo questions like What do we already
know abcut...How many ways can we... What might be the variables that determinc..What would
happen if.... The sccond scgment is to challenge the studenls’ current knowledge — through an
expcriment, a demonstralion, an argument. The third segment is a teaching sequence which
carrics forward the students’ understanding, The fourth is opportunity Lo apply and extcnd the
ncw lcarning.

Following this broad sirategy, topics like cosmetics or machincs do net in themselves exclude some
groups from the learning and include others. The Cosmelics unit starts with the students doing a survey:
What cosmetics arc in your home? Usedby Mum? Dad? Bahy? Whalis a cosmelic? Collectadvertiscments
on cosmctics. What arc the advertising strategies?

An allernative to brainstorming is to starl with a story or problem. For cxample, “Scparation of
Mixtures” can be presented as a technology problem or social issue. The Framework prescals this
approach in a “casc study™ called Green Gunge (sce chapler 3.

Managing Students’ Work: Work Requirements

One way of assisting studenis Lo manage Lheir own Jearning and work cooperatively with other
students is Lhrough projects and “work requircments”™. A work requirement scis out the work that has to
be donc by the student, in Lerms of the product to be produced, the process lo be followed, Lhe ways the
work will be checked, and the eriteria for satisfactory completion, The level of performance on specific
criteria can be worked out in discussion between the teacher and the student, to ensurc that Lhe expected
level is on the one hand achicvable and on the other hand challenging for the student. An cxample of a
waork requirements lor students in Ycar § arc given in Fig 3, below.

Fig.3 Work Requirement Year 8, “First Aid”

Unit Plan: Students develap a list of types of accidents requiring first aid. Groups sclect an
aceident [rom the list and develop a presentation to the rest of the class. Groupswill: investigate
causcs of the aceident, refer to first aid publications, prepare scripts and rehearse their
prescntation, develop special cffcets to simulate Lhe injury or condition, present the informa-
tion to the class. Each prescatation will include a briel descriplion of the body system which
is associaled with Lhe accident.

Al the conclusion of cach prescntation, cach student in Lhe class will construct a conccpt map
that illusirates their understanding of the structure, function and opcration of the hody system
discussed in the presentation.

Work Requirement: The student will present a writlen report which describes the causes and
symptoms of the condition, outline the means of diagnosing the condition, describe past and
current methiods of treatment and associated technologics, analyze an cthical issue underlying
gither the diagnosis, selection for treatment, trealment, or rehabilitation of a patient suffcring
from Lhe condilion, and preseni an argument lor the stance that the student would iake on the
issuc.
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Year7  Science Around Me

Yzar8  Why Wasic?

Fig 4. Science Content

Themes

The following themes are 1o be incorporated
throughout the Programme:

e Environmental education and the Ausiralian en-
vironment

o Work educalion

e Science and our way of life

e Australian scicnce

Local sclence

Topics drawn [rom current events, whethet local area
study. national, or inlernational cvents, as well as
student’s inleresls.

e Quarry study

¢ Investigation of living and non-living things
around the local creck

Butter factory excursion

Dairying study

Ruhbish investigation

Supermaket excursion

‘T'he school environment: Keeping the oval green
o ‘Ihe schoot environment: People paths

¢ (onsumerism and product 1esting

Experienc

o LUising all scnses in a wide variely of experiences.
with natural phenomena and technologics
Working togelher in groups

Working as individuals

Finding oul in a variely of diff¢rent ways
Making things

Handhing animals

Succeeding

o Enjoying science and science activities

Cuntexts
Students will use heir learning

At home: kilchen, garden. workshop

Farm: machinery, animals, crops, weather
Current affatrs: [ocal, state and national events
| 2isure: sporis, enterlainhients, hohbies
Work: al home. part-time employment
Atschool: furthewr learning

Skills

e Qbserving: using the senses. measuring, €s-

timaling, classifying

Finding out and experimenting: guessing,

creating, making, speculating, using, plan-

ning, designing. implementing, inte rpreting,
solving. analysing, evaluating.

e Applying: buikding. solving, creating, using,
making, designing, invenlng, planning, or-
ganising.

e Communicating: cooperating. examining
dilemmas, reporting, recording, explaining,
presenting, discussing, wriling. reading, lis-
tening. debating.

Allitndes and vnlues
e Ta care for the welfare of people and other
living (hings
e T'o be open-minded and value ohjcctivity
e ‘Fo value both natural and manufactursd
things
o Towish o use science and technology respon-
sibly
e To have a thirst for knowledge and under-
standing
» Tobe prepared 1o work cooperalively
Knowledge
Mailer
Materials around us
Materials in different forms
Malerials for particutar purposes
Propertics.uses and structures
Manufaclure and fahrication
Planets, slars and galaxies

{inergy and Interaction

e Measuring change

e Qur energy needs, bullding and clcaning up.
maving and sustaining

Linergy sources and rescurces

Encrgy transfers and {ransformations
Change (geological and astronomical)
Producing new substances

Life

Growth. and maintenance of individuals and
contntunitics

Oursclves

Convmunitics and ecosysiems and change
|iving and non-Tiving; life and death
Fvolutian, hic reproduction and death

A Sample Course: (Eachunil occupies a quarter of a year)

Year?  {fave we got the [etection
encrgy
Year 10 Scicnce in the Mewving

Caring for Amimals

Electricity for Us

Time and Space

and me
Liarthyuake in First Aud
our lown
Liveryday Chemistry Survival
The Lanh and Prolection

The Enviranment
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Content

The Scicnce, Technology, Socicly, Personal Development approach Lhat we arc taking was described
earlier. The delails of content at any particular school arc decided at the school levcl. The Framework
suggests criteria for sclecting content:

o s it bascd on the expericnces and interests of the students, whether througb local or global
considcralions?

« Docs it excite wonder and pleasure in the Iearning?

« Is it perccived by students and the community as immediately valuable in the world beyond
school?

« Does il enable sty icats to develop knowledge and skills relevant to their carcer and personal
aspiralions?

« Does it contribulc Lo the programme aims?

The Framework suggesls content under headings of skills, allitudes and values, concepls, Lhemes,
local scicnee, parlicular cxperiences, and contexts in which students might be expecled to use their learning
(scec Fig4.)

Assessment

Asscssmenl scrves a wumber of purposes. One is for credentials or grading, This is “summalive
assessmenl”. Another is o support and guidc learning. The focus of asscssment at the years 7 and 8 levels
is to guide learning. 1t follows that asscssment is an inlcgral part of classroom activity, and must be a
responsibility of students as well as lcachers.

Students must be encouraged to ask themsclves about their current understanding, to consider how
the work they arc doing links in to work they have donc carlicr and expericnce beyend school.

Teachers must be encouraged to usc a variety of asscssment metbods, These will include direct
observation, assessment of the range of products thal students produce (written work, lalks, drawings,
models, construclions), intcrviews, queslionnaires and tests.

Assessment for lcarning docs not occur onlyat theend of the Lask: if it is Lobe a part of the curriculum
planning it must occur ncar the beginning and at appropriate puints throughout the task. Concept maps
and checklists arc two devices thal can be uscd.

063 alig ]
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Fig 5. Assessment through concept maps and checkiists
\ Concept Map
rd
yd N Consiructed by
canbe - . canbe a Year 1 Pupil
- . .
4 - from Given
w - -or - ' @ Concepts
canbe . - can be can be  canhe
Altitude WILLINGNESS TO COOPERATE
Unwilling 10 share Works together with others Responds to the needs which
Materials or aclivitics and shares materials because othets have 10 help or mater-
wiih others unless of “rules” or incenlives lo do ials and lrics fit in with others,
Descriptions constanily supervised, so rather than by mutual sellling diffcrences without
stems unaware of agreemenl. Depends upon appeal 10 adult authority.
others’ nceds and external authaority 10 setile
attends only 1o his or differences.
her own inlerests.
Stage of _
Development Feh. May
Concepl CONCEPT JF ENERGY
Considers energy as il Identifies energy in various Describes the charges of
it were a subslance forms and fecognizes ils con- form of ¢nergy which 1ake
which is created and lost version front one form lo place in simple energy chains,
somewhal magically. anolher, but eonsiders that recognizing that when 0t
wilhoul any conLinuity il can be created at some scems to disappear in one
belween one form and point in a chain and used up form it appears in some
anather. al athers. other,
Stage of
Development
Process EXPERIMENTING/NVESTIGATING
Descriptions is unable to progress Tries Lhings oul Somewhat I1as a clear idea of the
from one point lo unsystematically unless the reason for the various sleps
anolher in & praclical various sicps ina practical in a praclical cnquiry, and
investigation or enquiry &re planned oul for can work through thein
enquiry without help. him or her, in which case he systematically, making
failing 1o grasp the or she uses materials and reasonable decisions with
overall plan of the collects results savisfactorily. only occasional guidance,
enquiry.
Stage of
Development
\_
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Sample grid for progressive assessment of practical work

Point scale
5 4 3 2

Motor Skills
Examples:
Organizalion Good Poor
Manipulalion Good Poor
Follows instructions Good Poor
Ability to perform specific task CGiood Poor
Care Good Poor
Handling of living material.
Sensitive 1o physiologocal needs of Good Poor
organisms
Safety CGood Poor
Inquiry skills
Identify the problem Identifics problem No idea
Farm hypothesis Good suggestions Noidggs
Design the experiment Worksble ideas No ideas
Identify variables Identifics variables No idea
Ohservations - Accurate Careless

- Relevant Trrelevant
Data collection Complele No record
Display dafa in meaningiul way.
eg. tabulated, graph. diagrams Useful Useless
Inictpretalion of dala Ividence set oul Statement

unsupported

Evaluation of data Good/eritical Mone
Prediclions based on data Cioad Suggestions Mo ideas
Commenicalion in wrillen report — Complete Mo report

— Lwidence clearly None

set out
Sorial skills
Work with others Helps others Unco-operative
Coniribution of discussions Valuable None
Responsibility Good Poor
Persisience Ciood None
Wllingness to learn Good None
03
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Teacher Education

The eritical factor in the achicvement of access and success for all students is the quality of the
teaching .

The quality of the teaching force depends partly on recruitment and pre-scrvice training, It depends
also on school factors (managument, leadcrship, organizational support) and the provision of in-service
education,

The focus of teacher educalion, as part of the currcat changes in Victoria, is in-service education.
The numbcr of tcachers cmerging from college courses each year is only a smail fraction of the total
workflorce, and in any casc, ncw graduatcs arc not in a strong pusition in the culture and structure of
schools to lead school change.

The Victorian rcforms require major shifts in cducationat thought for many teachers. Their belicfs
arc not changed simply by Lalking to them about a new policy or handing them a new syllabus and new
matcrials. The rcquired teaching stralegy is similar Lo that listed carlier under the heading Children’s
Scicnce. Teachcrs have Lo be helped to clarfy their own cducational belicfs and practices, challenged to
extend and revise their belicfs, and provided with a tcaching programme that supports their leatning.

The figurc helow is from the Framework, It offers scif-heip for teachers. It says: Consider your
current praclicc. How much do you know ahout or use the other strategics lisicd? Reach out and try onc,
first with a class and in a situation where you arc likely to succeed. Talk it vver with the Drama tcacher or
anyonc whom you can trust to provide coaching.

L
Technology
Problem-solving
Gender
Equity
Applications

Co-operative Languagc/
Group Work Learning

Access/Success
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Profcssional development is being provided by the Ministry on 2 number of lronts:

« The “onc shot™: @ moetivational speaker, a fontn on recent research findings, an explanation of
new policies: a specch, a workshop, a one day or lwo day conference. Such “one shots” heed to be
part of a larger plan, with tead up and follow on activities. Minlstry consudtanits are available to help
schools with this planning.

. Aclion Rescarch: Project leams are formed in schools or teacher networks are fonred across

schools 10 address particular problems or develop particular innovations. The teams work sys-
tematically through cycles of research and actionidevelopment, drawing on their “experiments” in
class, reading, each other, and oulside expents.
The Ministry has supported teans working on teaching styles (such as cooperative leaming, or
students managingtheirown ieaming), classroom issites (such as genderbias), colirse development,
and compuiters in education. The support includes small amounts of money and, more importantly,
some release lime for teachers and support front outside consultants.

. Sandwich Courses and Contract Learning: These are offered by some tertiary colleges and other
institutions. The Ministry has conducted for some years 4 successful sendwich course for Mathe-
wmatics teachers. It is currently developing others for Junior § econdary Science teachers and
Technology teachers. In the sandwich course, teachers attend a class in the collegelcentre, then try
out the ideas or gather relevant information in the school, then return for funther classes, eic.
“Coniract feaming” is a variation on the sandwich course. The teacher negotiales with college staff
a progranune based on a project (probably at histher school } and supporting coitrse work, reading,
and titoring from the college.

¢ Schuol projects, conducted wilh little external support: When teachers work logether to solve @
problem, duvelop a new progranume, introduce @ new leaching approach, or define a new assess-
tient policy, professional development occius. Learning in this way Is the same as-the leaming
promoted in frameworks throtigh cooperative approaches, projects and work requirernents. This
sort of professional development is occurring in all schouls in Victoria,

Government policy makes curriculum development the responsibility of groups of people (the school
council, the Science Department of the schoot) rather than individuals. The policy facilitaics coordination
of programmes in the school. 1t also promoles professional development through prolessional inleraction
with colleagues.

The challenge Lo provide curriculum access for all in Vicloria has been placed largely with tzachers.
Teachers are giving their energy and their crealivity to it. They are becoming sophisticaled in their thinking
about educational issucs and Lcaching, and more attuncd Lo their own nceds for professional development
and planning, The face of cducation is changing,
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2. Bhutan

The education sysiem is just three decades ald, During these 30 years, cducation has expericnced a
teemendous number of revolutionary changes. Now there are 152 Primary sehools, 21 junior high schools,
ten high schools, onc degree college, two primary tcachcrs training cenlres, one sccondary lcachers
training college, two tcchnical institutions and many religious and vocational institutions.

The medium of instruction in all the schools is English, althoagh it is a sccond language. Dzongkha
is the national language and there are scveral dialects

The school structure is 7-2-2-3 (scven years primary, two years lower sccondary, two years upper
sccondary and three ycars at degree levels). Schools throughout the country foliow the same curriculum,
preseribed by the Department of Educalion. 1t is imported from other countrics. There arc no private
schools,

The rich and cducated people inakc good usc of the available cducational facilities, Underprivileged
groups do not. They do not understand the value of cducation. Morcover, the cducational scrviees arc
inaccessiblc 1o people in some Jocations. There arc of course some unavoidable faclors which contribute
to such problems..Until the problems arc solved, ideas of cquity, “cducation for all” and “science for all”
are forlorn hopes. The Governmenl of Bhutan is discussing currently a policy of “Universal Primary
Education” and its ramifications. .

Since Lhe Bhutancse cducation systcm is so young and has expericnced so many changes, it has not
come Lo a slage ol giving special atlcntionta science and tcchnology cducation, although the importance
ol ii has long been felt.

Bhutan has been importing tcachers, curriculum and textbooks, and as a result the children have
been learning “Tom Smile fives in London. London is a beautiful city....” instead of learning about theit
own [riends and locality. This is a scrious problem. A reeent survey reveals that 90% of Bhutancsc children
knew litile about their own country, Consequently, the overnment of Bhutan stresses strongly the
nationalization o/ the curriculum 1o suit their nceds and aspirations. -

Since 1986, as 4 result of the 1984 Education Policy, sevcral aclivitics have been initiated: cstab-
lishment of the Curriculum and Textbook Development Division; introduction of (he New Approach to
Primary Education lor pre-primaryioClass H1; nationalization of syllabi for Classcs IV - VIII; introduction
of Druk Scrics, Biology, History and Geography for Ciasses VI and Vill. For the current 5 Year Plan,
the Government of Bhutan has allocated the maximumn budget for the education scctor,

Science in Classes [ - X is laught as a compulsory subject. Environmental Studies provide the
intcgrating theme for scicnce contents and skills in Classes PP-I11. Classcs [V - X have separale disciplines.
From Classes X1 - XV, science siudies arc optional. The choice normally depends on the marks students
obtain in the Class X public cxamination,
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Most of the teachers in lower and higher sccondary classcs arc untrained. Their teaching is usually
constrained to the talk and chalk methods of fecding children with ecady-madc answers for the cxamina-
tion. This includes science (caching.

The whole system is driven by cxams and traditional memaory Lests, in all subjects. There are public
examinations for Classcs VI, Vi, X, X1l and X V. Besides, (here are schoolbased examinations conducted
by teachers. The cxaminaiions hold many pupils back from higher education because they arc not able to
write the ready-madc answers, Examinations are scen more as a means Lo check the memory power of the
cLildren than to find out the achicvement problems of the children and try to help them accordingly.
Among the subjects offcred in the schools, Mathemalics and Scicace are the ones that children are mosl
likcly ta fail.

Many studcnts complete Class V1, the end of primary education. Only 209 reach Class X levch. It
is a scrious problem. Questions nced Lo be asked, such as: 1s therc anything wrong with the curriculum?
Is the cxamination systcm wrong;? Is the teacher cducation system wrong?

Because many leachers lack training in Science, facilitics for practical work arc oftcn non-cxistent,
schools provide courses for two major groups of students in Classcs VII and V1II: those for whom this is
their final year at school, and those for whom it is the foundation for urther scientific study at higher
education levels.

Neither scicrce nur Bhutan will stand still in the next 50 years. All students inust be assisted o
understand the fundamental and powerlul concepts of scicnee and the skills to continuc learning
throughout their adult and working lives, in order to scrve their country to the Mull. The content needs to
be relcvant Lo the ne~ds of Bhutan a( present and in the future. It necds Lo have its roots in sound scicnee.
1t must cnablc studerts to cnjoy scicnc, to talk about scicnee, to think scicntilically and Lo starl to consider
the limitations of scicnw and its interaction with social, economic, tcchnological, ethical and culwral
factors.

9
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3. People’s Republic of China

Hecent Guidelines and Policies

L. The Chinese (iovernment issucd “tic Compulsory Education Law of (he People's Republic of
China” in 1986 which wifl further promote scicntific and culural quality of the wholc nation.
The Law provides Lhat compulsory cducation should last ninc years and thal the school system
is the Six-Three Sysicm (six ycars in the primary schools and three years in the junior middle
school) and the Five-Four System (five years for the primary school and four years for the junior
middle school).

2. As most ol the graduates of the junior middle schools in the rural arcas will go back (o work in
the countryside, il is therefore quile necessary Lo have labour technology lessons and professions
technology curricula in the junior middle schools, such as planting crops, raising fish and
chickens, lraining Lo be carpenters and electricians, building houscs, ctc., which will really meet
the needs of Chinese peasants.

Contents of Science and Technology Education
in China’s Junior Middle Schools.

Science and lcchnology education includes physics, chemistry, biology and labour tcchnology. A few
junior middlc schools in China arc still having studies and experiments of comprehensive science lessons.

The following arc the lcarning conlents and scquences of physics, chemistry, biology and labour
Lechnology, with the titles of cach chapier and student’s experiments anly.

Physics (Book 1):

Introduction, simple molion, sound phenomena, heat phenomena, oplical refraction, mass and
densily, force, foree and motion, pressurc, atmospheric pressure, bunyancy, simple machines, work.

Student’s Experiments. Measurc fength with rulcrs, measure average speed, measure the température
of water with a thermomeler, study Lhe boiling of water, measure the mass of solids and liquids with a
balancc, measure the densily of solids and liquids with a batance and a measuring tube, study the pressurc
of liquids, measurc the mechanical cfficicncy of a pulley biock.

Physics (Book 2):

Elcctric current and circuil, voltage, resistance, Ohm's Law, electricity and magnctism, gencral
knowledge of radio communication, mcchanical cnergy, internal cncrgy, heat engines, cleetric cnergy,
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conversion of electric energy and mechanical energy, home Circuits, structure of aloms and nuclear encrgy,
development and utilization of energy sources.

Student’s Experiments: Conncel simple circuil in series and in parallcl, measure electric current with
ammelers, measurc voltage with volt meters, change clectric current with sliding rhcostals, measuse
resistance with volt meters and ammeters, make clectro- magnet and study its effcels, measure the electric
power of small bulbs, Inslall direct current meters.

Chemistry:

Air and oxygen, molceues and atoms, water and hydrogen, chemical equations, carbon and its
compounds, iron, solutions, acids, bascs and salls

Student’s Experiments: Appearance of the chemical change, movement of molccules, purification of
crude salf, preparation and propertics of oxygen, preparation and properties of hydrogen, preparation
and properlics of carbon dioxide, prepare solulion with percentage concentration, properties of acids,
propcrtics of bascs and salts, expcrimental exercises, plus 8 selected experiments.

Biology (Book 1):

Unit 1: Plants: Fundamental structures of the flowering plant, germination of the seed, absorplion
of watcr and inorganic salts, production of the substance, consumption of the substance and transpiration
of water, transportation of the nutrition, blossom, bearing of fruils and nut:i'ional breed, the whole plant:
an intcgration, the main classification of the plants (Algac, Bryophyte, Pieridophvia, sced plants)

Unit 2: Bacteria, Fungus, Virus

Student's Experiments: Obscrve the plant cell through the microscope, observe the root hairs and
the structure of the root tip, obscrve the structurc of the lcaf blade, starch produced in a green leal under
tbe light, observe the structure of the stem, the operation of nulritious plants, collect specimens of plants,
observe yeast and mold.

Unit 3: Animais: Main classification of animals, Inveriebrates (Protozoa, Coelenterala, Platyhei-
minthes, Annclida, Arthropoda), vertebrates (Pisces, Amphibia, Replilia, Birds, Mammalia), behaviour
of animals (inain types of animal behaviour, physiological basis of animal behaviour.

Student’s Experiments: Obscrve paran;ecium through the microseope — the form, the main internal
structure, motion, the form of the food vacuole, irritability, fill out the sketch of the torm and structure of
the paramccium, Observe the lorm, the reaction Lo stimulus of the hydra, observe the vertical section (or
cross section) of the hydra through the microscope, recognize the ectoderm, endoderm and digestive
ravily, elc., observe the form, motion and reaction for the stimulus of the carthworm, dissect the carthworm
and observe its main internal structures, organize the students to colleel the specimens of the insects after
class and to observe their oulside charactcristics, methods of mounting inseets, Observe the form and
structures of the marsh shrimp and others, crustacea animals through the magnilying glass, observe the
form of the crustacean and observe the action of each fin and observe the phenomena of how water llow
into its oral and out of its gills opening, disseet the erustacean and obscrve its main internal structures and
Gll out the sketch with what has been obscrved, observe the form of the frog, disseet the frog and observe
its main internal structurcs, observe the heart beats of the frog, fill out the sketeh with what have been
observed, dissect the rabbit or other small-size mammals, observe its main internal structures and Gl out
the sketch

i B4

(€)

ERIC

BEST COPY AVAILABLE



@@S

@7 Science for all and the guality of iife

Biology (Book 2):

Unit 4: Physiviogy and hygiene of human body: brief introduction to the human hody, the skin, the
skelelal and muscular sysiems, the circulatory sysicm, the digestive systcm, the respiralion system, the
urinary system, the endocrine system, the nervous system, reproduction and development, immunily,
infectious diseascs.

Student’s experiments: Obscrve the slicc of oral epithelial cells of thc human body throogh the
microscope, draw a sketch of an oral epithelial cell and indicate the names of each part, obscrve the slices
of four basic lissues through the microscopc and contrast the structural characteristics of cach one, observe
Lhe structures of a long bone, appraise its composition and understand how lragile the calcified bone is,
obscrve blood smear through the microscope and identify the red blood cells and the while blood cclts,
observe the structurcs of a mammal's heart, observe (he blood flow in the frog’s web through the
micrascope, obscrve the rhythmic pulsation of the frog’s heart, obscrve the digestion of starch by salivary
amylase, obscrve Lhe small intestines microvilli of the pig (sheep or chicken) by a magnifying glass, verify
that the gas cxhaled from the lungs contain more carbon dioxidc, Lest Lhe differenec of chest girth between
inspiration and cxpiralion, lest Lhe lung vital capacily in sumc schools with better laboratory conditions,
do the experiment of knee jerk reflex, do the experiment of frog's scratch reflcx, do the experiment of
formation of image for understanding the eyeball’s function, obscrve the pathogen through the micro-
scope.

Unit 5: Elementary knuwledge about: heredily, cvolution and ceology, heredity and variation, evolu-
tion, living things and Lheir cnvironment.

Labour Technology: Woodwork, technology of washing labrics, cooking technique, knitting and
embroidery, how to plant and look alter trees, how o plant luwers, how to plant crops, how 1o breed the
caltlc and pouilry, repairing bicycles, how to sew, photography, hair culling, typewriting, how 1o install
electrie eircuits in the home, how to plant mushrooms, how to cullivate the improved varielies of crops,
proccssing with machines, how Lo usc farm machines, how o proccss the farm products and by-products.

Characteristics of Science and Technology Education
in China’s Junior Middle Schools

L. Fundamenial knawledge is patd attention fo, for example: biology as an example, the students
may Icarn the form and structure, physical functions, habils in daily life, classification, in-
herilance, cvolution and ccology of living things, and other syslematic and comprchensive
knowledge and heir application in daily life and production. The students may also learn
aulopsy and physiology and health, understand Lhe advantages of Laking exercise and having
good habils of personal hygicne. The contents in every leaching hour are neither 100 many nor
too difficult so that the students will nol be burdencd.

2. Experiments are imponanl. For cxample: biology observation, illustrations, experiments, visits,
praclicc and expcriments aller class are carricd oul during the proccess of study. While (caching,
Leachers should raisc questions from the above activities and guide the students (o think and
draw scicntific conclusions. By studying biology, the studcnts may develep their observing,
cxperimenting, thinking and self learning abililics.

3. Scicnce and technology education musi take the young age of the lower secondary students into
consideration. It is advisable to usc ¢lucidation and intercsling mcthods of (caching. In biology
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books, there are a large number of picturcs, intcresting qucst ions and inspiring outsidc rcading
malerials.

4. 1t is appropriate to have somc lundamental knowledge of modern science and technology
acceptable to students of the lower secondary level. I the biology class, studeats arc told about
tissue culturc of plants, bchaviour of animals, bionics, immunity, halance of ecology and
environment protection, etc.

S, Itis essential fo comnbine theory with practice. Lessons usually start with practical questions in
daily life familiar to studcnts. Then students are guidcd 1o the subject and they are allowed Lo
apply science and technology to practical lifc themselves. The following are real cxamples
illustrating seicnce for all:

Physics: Alicr studying how to usc lenscs, the studcnts may know how to protect their eyesight;
and aflcr studying an electric lighting circuit, thcy may undcrstand how to usc safely electric
deviccs.

Chemistry: The students come to know the causc and prevention of air pollution after studying
air; and they will be ablc (o delerminc acidity of soil il they study bases, acid and salts.

Biology : Alter lessons on sceds, the students may jearn to dcicrmine germination percentage;
they should be conscious of protecting frogs and birds with the knowledge of higher animals;
and they will know maorc about puberty hygicne if they study the growth and reproduction of
human beings.

6. Organize more and better exira curricular activitics of science and technology. I 1caching biology,
the teachers should ask the students to collect and make samplcs, plant trees and work wopcther
with them. Such activitics beaulify the campus, arousc the students’ interest and train their
abilitics, and also improve the (caching conditions.

Some Problems and Their Solutions

1. Only some of the junior middle school studenis will cnter Lhe scnior middle schools and
universitics. The majority of them, cspecially thosc lrom the rural areas, do not posscss the
knowledge and skills nceded Lo Lake part in productive labour.

Solutions:
a) Reform the tcaching plan, syllabi and textbooks for the subjects concerncd.
b) Develop sccondary vocational and technological cducation.
2. Lack of teachcrs and their comparatively low leve! of cducation
Solutions:
a) [Incrcasc participation in tcacher training colicges and schools.

b) Offer regular lcctures on professional knowledge and teaching theories and sponsor modcl
lessons bascd on tcaching research.

7
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c)

d)
c)

Sctup teachers’ training colleges at provincial, municipal and countylevels and give training
courses to teachers who are cither released from work or partly relcased for six months up
to three years.

Provide better-quality teaching reference books and teachers’ handbooks.
Encourage teachers in the same community to prepare their lessons collectively.

Set up more subject teaching and rescarching sections and let veteran teachers help
incxperienced ones.

China has opened a Telévision Normal Cellege by using satellite TV channels to train
teachers in mountainous and rcmote regions.
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4. India

india is quilc diversc both geographically and culturally, with a range of languages, professions and
religions. The pattern of cducation particularly, at the school stage, varics from state Lo state. The studics
and recommendations of Education Commissions sct up from time to time gradually brought in changes
in policics on schoul education. Al present a national pattern of 12 year schooling has emerged as 10 +
2 with first 10 ycars as general cducation. It has Primary (5-10 years), Upper Primary (11-14 years),
Secondary (14-16 years) and Senior Sccondary (16-18 years). Education is compulsory up to the age of
14. The lerin lower secondary in the context of this workshop refers Lo the {irst ten years, that is up Lo the
age of 16,

Scicnee has remained onc of the essential components of school education from the beginning with
slight variations of bifurcation at 8 or 10 ycars schooling. Scicnce cducation has come a long way to occupy
a central position and has received repeated emphasis [rom policy considcration as reflected in 1964
Education Commission Report, the 1968 National Policy and successive 5 year plan documents. The
implementation phase the (1875-86) of the 1968 policy brought in a shift in science education at the
secondary stagc towards making it more intercsting, meaningful and relevant to the children and their
daily lifc.

The Nationa' Policy on Educalion (NPE 1986) has again siresscd the imporlance of scicnce
education. The policy is the culmination of several regional and nativnal seminars and meclings on nalional
goals and curricular concerns. The excrcisc involved large nuinbers of educationists, scicntists, planners,
admninistrators, tcachers and parcnis, The review of the sarlicr efforts helped in the identification of
weaknesses, strengths, arcas of failures and successcs (documented as Challenge of Education). The
recommendations in the policy document in general and scicnee in parlicular derived strength from the
above document as well as [rom the study of the Working Group on Sciencc Education set up by NCERT.
This group comprised of people from school and higher educalion, scicntists and rescarchers.

The pulicy document highlights the nced lor expanding and extending the opportunity of science
education to larger populations of school children and through the non-formatl system to others of this age
group. This strengthens the clforts for providing science to all. Further it emphasized the need for:

o Synthesis of change-oricnted technologics and continuily of the country's cullural traditions;
« Inculcation of scicntiflic lemper among the younger population;

« Incorporating national concerns such as protection of the cnvironmeat and ohscrvation of small
family norms as themes in the school curriculum;

« Removal of social harriers and inculcation of world vutlook;

« Fostcting broad based human values.
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The document, while outkning (hc scope of science education, has made specific rccommendations
mentioned below, 1o make science Icarning morc meaningful, intercsling and rclevant while extending Lo
all:

Science Education

Science educalion will be strengthened so as to develop in the child well defined abilities and valucs
such as the spirit of inquiry, creativity, objcctivity, Lhe courage Lo question and aesthetic scnsibility.

Science education progranuncs will be designed Lo cnable Lhe learner Lo acquire problem-solving
and decision-making skills and to discover the relationship of science with health, agriculture, industry
and other aspccts of daily lifc. Every effort will be made to extend scicnce education to the vast numbers
who have remained outside formal educalion.

Environment and Education

There is a paramounl nced to creale a consciousness of the cnvironment. It must permeate all ages
and all sections of society, beginning with the child. Environinental consciousness should inform teaching
in schools and collcges. This aspect will be integrated in the entire cducational process’.

Curriculum Development and Impiementation

Curriculum devclopment is an important phase of education and it is an esscniial component lor
translating the expeclations of the national policy. The Department ol Education in Science and Mathe-
matics (DESM) of the Nalional Council of Educalional Rcscarch and Training (NCERT) is the
department cntrusied with the development and implementation of the curriculum in science and
mathematics. It collaborales with other departments and units of NCERT, SCERTS in states, state
departments of education, universitics, rescarch instilutions and schools. It also works in close liaison with
international organizations like UNESCQ, UNEP and others.

The present phasc of curriculum development in science for different Jevels of school education is
the extension and reinforceincat of the carlier curriculum of the 1975 phase along with the incorporation
of recent national concerns and rccommendations of the National Policy. The steps can be summarized
as follows:

1. Revicwof the carlicr policy of 1968 to idenlify strengths and weakncsses.

2. Reframing of the National Policy (1986) keeping in view the carlier feedback and also the
present national goals and concerns including the global concerns and expansion of scientilic
and technological information {NPE 1986 documcnl).

3. Dectailingout the nature of the school curriculum, specially the objectives for each sLage, courses
Lo be offered and translation of other cxpeclations ol paolicy (National Curriculum for Elcmen-
tary and Secondary Education - A Franework).

4. Devclopment of guidelines for curriculum developers and implementors particularly (or scicnce
educalion.

5. Devclopment of syllahi in science providing details of course content, activitics and expected
ollcomces.
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6. Development of an instructional package comprising of textbooks, teacher resource materials,
cvaluation matcri..s, laboratory matcrials and supplementary reading materials.

7. Devclapment of enrichment matcrials for curricular as well as co-curricular activilies such as
oul-of-school scicnce activities (science clubs), scicnce exhibitions, science magazines, newslet-
ters and others.

8. Dcvelopment of guidelines and trainiug of lunctionaries responsible for curriculum develop-
mcnt and implcmentation at the state level.

9, Trainirg znd development of materials for tcacher educators/trainers responsible for teacher
training.

10. Development of guidelines for strengthening schools specially in scicnce iaboratories and
librarics.

11. In-depth study of curricular materials implemented to obtain fecdback for continual revision,
improvement and for the next cycle of curriculum change.

These efforts are expeeted to help overeome constraints such as lack of detailed guidelines for
curriculum development, implemcntalion, strengthening school resources and lack of trained personncl
at state level.

Science Curriculum at Secondary Stage

The csscntial lealures ol the seience education curriculum in the light of NPE {1986) are mcntioned
briefly below:

1. Science tcaching continucs to be an essential componeni of gencral education in the first len
years of schooling,

2. Evcry child has opportunitics lo learn scicnee during the first ten years of schooling.

3. Since scicnee would be available to all children irrespeetive of sccl, caste, creed and economic
status, aticmpls have been made to make it more meaningful, and relevant to daily life of
children.

4. The seicnce curriculum would provide learning expericnees, for developing problem-solving
and decision-making abilitics, inculcaling scicntific atlitudes.

5. Scicnce up to sccondary stage {10 years) has not been presented as disciplines since the child
cxpericnces it as a cumulative experience related to life.

6. Elfarts in the present science curriculum have been dirceted to make Icarning child-centred
utilizing daily lifc expericnees so that the child appreciates the rolc of scicnce knowledge in the
improvement of living and also the quality of the environment.

7. Technology cducation has been built into scicnec rather than being a separate subject.

The science curriculum developed recently aims at consolidating the abilities, competcncies and
skills achieved at particular lcvels, say, altcr primary, upper primary at the next level. The science
curriculum towards Llhe terminal stage of sccondary level expects that Icarncrs would be able to:
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« undcrstand the nature of scientific knowicedge;

« apply appropriately the principles, laws and thcories of science while interacting with the
environment;

+ useprocesses of science in solving problems, making decisions and lurthering the understanding
of science;

« interaci withthe environment in a way consistent with science values like keep aside prejudicial,
social barricrs lor environmental protcclion;

« undersiand and appreciatc the role and relationship of science and technology with society;

« developintercst in scicnee ana relaled issues and enjoy a richer and exciling view of the world
around;

« develop manipulative skills associated with scicnce and (echnology.

Course Content

The science content of the sccondary curriculum is based on earlier knowiedge al primary level. Inc
addition, the above objcetives have been Lhe basis [or deiermining the content (syllabus), which has been
framed in detail, listing concepts, sub-concepts, supporlive (caching/lcarning situations/experiences/ac-
tivitics. The expceled outcomes in lerms of knowledge, skills, competencics are indicated. The syllabus
also provides hints to textbook writers about depth, reatmenl ete.

The content themcs of the syllabus for the age group 11-16 are woven around human beings, their
environment, daily lifc expericnees of children and the community. Accordingly the textbook developers
have developed instructional packages based on themes such as science in daily life, things and changes
around us, important environmenlal resources like ait, watcr, soil, encrgy and useful planis and animals.
Other hasic scienlific processes, practices, principles have also been included with examples [rom and
wilh relevance Lo daily life.

Ways of living World of work
(Organization, lile processcs, (Work is a rule of nature
unity of lifc) technology [acilities work)
Human Beings Energy
(Organization, uniguencss, (Sources, conservalion)

nceds, limitalions)

Environment '/ \/ Food

(Biospherc, resources and (Production, utilization,
recycling) distribution)
n 1
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Outline of basic themes of the Science Curriculum

Efforls have becn made to provide knowlcdge esscntial Lo both rural and urban populations on
themes like health, nutrition, diseases, energy, industry, agricultural implements and practices.

The course coverage lays overall emphasis on components of environmenl, natural resources,
relationships between humans and cavironment, inter-dependence and utilitarian aspects of scientific
knowicdge and teehnology, and science applicd to understanding Lhe biological unity of the human race,
irrespective of caste, colour, creed, religion and language. The terminal part of secondary education
(Classcs 1X-X), covers contcnt from a historical perspective of technology vis-a-vis human necds and gives
a feel for the role of science and technology in dctermining the quality of fife and the role of citizens in
national development.

Some examples:

« Science in daily life, usc of scicntilic methods such as obscrvation, cellection of things around,
deal with relevance of scientilie knowledge.

. Collection of malcrials and classification on the basis of solids, liquids and gascs. Students also
lcarn to tabulalc the information.

« Gathering of information from grocer shops, mechanic shops, [armers, fruil and vegelable
scliers on dict habits, requirements, sources of pollution make them realise that scientific
knowlcdge is inseparably connccted Lo Tamily, communily and socicty and not a product of
conlrived situalions.

. Reeall of information through picturcs of daily lifc experiences/objects about motion (Jhula),
fly player, movement of moon give children opportunitics to identify and understand application
of principles of scicnce.

« Knowledge on acids and bascs is related to acidity in the stomach, acidity of soil, environmental
cifects.

o+  Using knowledge of motion, children calculate distance, average speed [rom their activities like
travelling on fool, cycle, bus or Lrain,

Activitics based on daily kifc objccts and situations covered in all themes cncourage children Lo
question, scek answers, be curioustoknow, interview clders to gather information on plants, animals, food
and fodder production.

The discussion in the course on human beings, their uniquencss and evolution helps children
understand more about humans, vis-a-vis othcr organisms of the environment.

The unil on cnergy cxposcs children tosources they use, disadvanlages of overuse, hazards of nuclear
encrgy, reducing pollution and need for conscrvation at individual and group tevel would help children to
apply the basic knowledge on encrgy gaincd through this Lheme,

The examples of Tood chain giving scientific aspeets of vegetarian dict, refate to food chain,
biosphere, disturbance Lo mineralcycles becausc of the usc of Tertilizers. The examples encourage children
lo apprediale the need for harmony between humans and cnvironment.

The examples on soil structure, fertilizer use, and pesticides, help children o apply the knowledge
to growing crops, vegetables and ormamcnlal plants.
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Strengthening Teacher Education

Experiences and lcedback of curriculum implcmentation, at the level of teachcers, from the beginning
and specially during the 1975 phasc, helped in strengthening teacher education component. Summer
institutes of 2-3 weeks were organized.

It is felt, in spitc of all sincere ciforts, implementation still was not backed up by intensive training
of classroom teachers both in terms of numbers and guality of training,

The curricular rclorms alter 1986 and review of earlier teacher training efforts necessilated the
corresponding strengihcning of teacher education both at pre- and in-service levels. The policy document
recommendced improvement of qualily uf teacher education and also the working conditions with rein-
forced school resources in Lerms of laboratorics and school libraries.

Pre-service Teacher Education

As a first sicp many schemes were launched to deal with teacher training. 1t was decided to start
District Institutes of Educational Training (D1ET} at district levcl. These institutes are responsible for
pre-service training of 2 or 3 yeass for nurscry and clemenlary teachers. They also hold regular training
programmes for working tcachers on a continual basis.

The National Council for Teacher Education {(NCTE) has been framing degree courses for Bachelor
and Mastcr level as pre-service Lraining in collaboration wilh universily departments ol education. Based
on present curricular changes in scicnee ¢ducation curricular contents for a two year programme with
details have becn worked out and pul inlo practice in some places.

Reinforcing In-service Teacher Training

In order to reinforce the in-scrvice training programmes specially aficr 1986, many centrally
sponsorcd schemcs werc started to vricnt and train the classroom teachers.

1. A national scherne of in-service (raining for school teachers (Frogramme of Mass Oriemation of
School Teachers, PMOST) was planacd for training 500,000 Lcachers each year for the period
1986-%). The short term objcclive was to creale awarcness among Lhe teachers about major
policy thrusts and curricular changes introduced reecntly. It was gradually made morc of
{raining orienled lrom awarcness, with he strengihcning of academic cornponents.

Ten day Sumener Oricntation Camps were organized all over the country to initiate, and
molivate the Lcachers so that Lthey appreciate the need for training on a continual basis. The
Course Dircetors/Key Persons werc oricnted for 3 days in advance to enable them (o organize
the coursc successfully. They, in turn, organized S day oricntations of staic level resource
persons. Morc than 10,000 resource persons have been oriented under this programme.

Training modules relating to following arcas were included:

a) Policy issucs and thrusts 4 Modules
b} Community/School 4 Modules
c) Pcdagogy oricnlation 9 Modules
d) Auitudes and value development 8 Modules
c) Subject oriented matcrial &0 8 Maodules
a3
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A tclecast in dilferent languages was made during the training camps. Each camp was provided
with a TV sct.

The programme was monilored through observers and feedback directly obtained from the
participants and resourcc persons. A review for 2-3 days was donc with course directors for
laking remedial measures for qualitative improvement.

The constraints such as media support, timings and scheduling of camps, board and lodging,
were overcome gradually with flexibility at local level.

Constraints include:

Shortage of suitable speakers;
- Combining of all teachersin one batch overlooking their subject background and level,
~  Shortage of relevant media programmcs;

- Dilution from key personta teacherthrough resaurce team. This was overcome to some
cxtent by introducing more maodules.

2. Scheme for improverment of Science Education in Schools, For science teachers an additional
scheme was launched. Since PMOST was mainly lor crcating awarcness, subjcct nceds of
teachers could not be fulfilicd. The scheme was started for overall improvemcent of science
lahoratorics, school librarics and the training of scicnee teachers. The scheme was to help mainly
in;

improving and strengthening scicnce laboratories;

- upgrading library facilities by addition of scicnce books and magazines;

- cstablishing District Resource Centres in scicnce ¢ducation for teacher training:
- training scicnce and mathematics teachers;

- sccking assistance and involvement of voluntary organizations.

District Resource Centres are expected Lo utilize the cxpertise of DIETs and Colleges of
Teacher Education. The resource centres will:

- organizc scminars/warkshops;

3

offer advicc on a continual basis;

help leachicrs/sehools in Organizing co-curricular actjvilies for children;
- publish scicnce education newsletters and magazincs.

The scheme is sponsored and financed by the Central Governmcent. Initially 500 summcr
institutes of 3 weeks duration are being organized by NCERT and State Education Depart-
ments. This will be followed by 2 wecks training programmcs by the Statc Governments. The
Universily Departments of Education from the higher cducation sector arc being involved in
the training of suhjcct Leachers. The teachers for the upper primary or clementary level will be
traincd by DIETs.
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3. Environmental Orieniation to School Curriculum: Environmental education is a priority. Hence
a cenlrally sponsored scheme was started tostrengthen the science curricula with environmental
aspects. The schemc is being coordinated by NCERT. Under (he scheme, it is planned to set
Environmental Education Cells in State Education Departments..

The project arcas with specific environmental situations and problems will be identificd with
the help of voluntary organizations. Short tcrm in-scrvice Lraining courses for science teachers
will bc organized by voluntary groups working in differcnt areas.

Reinforcing Teaching Resources

The new thrusts in the scicnce curoiculum and expectations lur developing skills, decision-making
abilitics and attitudes would require adoption of a varicly »f teaching resources, educational technologics
available and programmes being tclecast already on scicnce.

With the introduction of bew curricular matcrials, teachers were invited to sit with pedagogy experts
and idenlify the content arcas/topics which needed reinforcement by teaching resource. A set of charts
related to biological concepts were developed by the Department of Education in Science and Mathe-
inatics (DESM), and the Central Institute of Education Technology (CIET), with the help of Universily
experts and school tcachers. Thesc have proved guite useful for clarification of concepts both at the ie ¢l
of the teacher and of the child. They can be used either individually or by groups. Another set is under
preparation,

Vidco Casscltes for teacher training have been prepared on Science is Part of Life, depicting the
nceds and means ta link scicnce with daily lifc situations. A vidco programmce on mcthods of science has
been developed.

Co-curricular Activities to Strengthen Teaching

Other arcas which arc being fruitfully cmployed for promoting science cducation include out-of-
school activitics, science clubs, science exhibitions and scicnce magazines. They provide opportunities for
teachers fo involve students in investigatory projects to create interest and develop certain skills fike use
ol Louls, kits for carrying out projects and modcis.

Evaluation of Pupil’s Achievement

Evaluation of learning is still continuing through traditional examinations which concentrate on
cognitive aspects. The cxamination systcm has influcnced curricular implementation, and proved (o be a
scvere constraint for curricular rcforms. [t is conducted for grading the students rather than assessing the
learning. The recal purposc of pupil cvaluation for scicnce learning, 10 assess the extent of achievement of
goals and objeclive ob.crved as change in behaviours, is largely ignored in the prescnt examination system.

The impact is “ellccted in:
« recluctanc: on part of teachers tugo [or innovations, on allcrnative teaching strategies.
« children's attitude of casualness towards cxaminalions specially among the brighter ones.

¢ reluctance on the part of cxamining bodics, and lack of traincd personnel Lo go for more
objcctive asscssmenl,
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Many curriculum developess eel that the present examination syslem discourages a scicnlilic way
of learning, undersianding and application of knowledge. The introduction of the present science
curricula, with its cmphasis on affcctive objectives, requires drastic reforms in cxaminations at the
secondary level.

Ttcm banks arc being developed with the help of teachers and subject experts. items for different
types of objcctives are prepared for the wholc course. They help Lhe teachers. They can also help pupils
train [or the cxamination.

Examination rcforms recommended by the 1986 Policy arc being gradually introduced. A com-
prehensive evaluation scheine with evaluation imstrinnents for gencral Lopics such as attitudes, interest,
have becn devcloped for tryout and introduction in boards of examinations. The number of application
type of questions arc heing uscd increasingly to asscss the ability of the children to apply their knowledge
of science concepts. The trend [ur proviling more iinaginative ard application types of questions have
also heen introduced in Lhe textbooks.

The possibility of making ohjcctive based asscssment of achicvement even at the school level, where
teachers have frcedom and cvaluate their own pupils, is not being utilized. This probably speaks of lack
of the training to asscss specially the alfeetive dontain and sccondly a shortage of appropriale instruments
of mcasurcment for the affcctive domain.

The instruments developed, in a comprehensive scheme of cvaluation, such as rating scales and
checklists have been prepared for measuring attitudes snch as towards studics, teachers, school mates and
school programmes. For one activity for obscrving behaviour, the cvaluation ool is given below.
Example: Behaviour Tally Chart

Activity: Field trip to study plants and animals

Nanie of the leamer:

$. No. Specific behaviour (o be observed Yes No
1. Moves in ficld wilhout anything specific lo do
2. Break plints without purpose
3. Moves from group 1o group
4. Qucstions other group members

Likewise behaviour checklists can be framed (o obscrve behaviour with regard o laboratory and
projeet work. Here the pupil can be involved in debales, discussion, individual or group work, to assess
1he interest, attitude and other objectives of the affective domain. The work in development of evaluation
trols and instruments specially for the affectivedomain has notbeen underiaken for thescience curriculum
introduced in 1986. This aspect really calls for intensive inputs both in rescarch and training of tcachers.
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5. Indonesia

Development in Endoncsia is reaching a critical phase — the last period of the first national
development plan. [n the past, the country’s emphasis was on agriculture. Now, there is a shift in emphasis
10 agro-industry. According to the current State Guidelines, edncational development will focus on the
quality of education. The Government intends a basic education of nine years.

The curreat curriculum is centralized. The system is 6+ 3 + 3, Up to year 10 every student has the

same programme. At ycar 11 and 12, there are four optional programmes: physical science, biological

’ science, social studics, and culturc and art programmes. Since 1984 process skills have been addressed in

- all subjects and at all ages. Their purposc is to develop students’ creativity, scientific altitude, and sclf
" sustaining capacity, However, concepl-orientation is still dominant,

The teacher is provided with almost everything he/she needs: background materials, worksheets,
equipment, and test items. There is a teacher training sysiem which is believed to be effective. It operates
through Teacher Centres:

Teacher Centre

I ]

Workshop Workshop Workshop Workshop

\
FA RN N \

Teachers Teachers Teachers Teachers

Selccted weachers are trained in the Teachcr Centre, and then take responsibility to conduct
workshops which surrounding tcachers atiend.

The difficultics thal teachers facc mostly are lack of resources, 100 many experiments to be done in

class, and an cxamination system which is concept oriented. Time constraints, consequently, arc a major
difficulty.
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Al tawer sccondary level, even though experiments are carricd out and process skills are developed,
the teacher is oHliged to follow an academic approach. Relating to daily life is difficult. Most experiments
are laboratory based, with formal worksheets fixed by central authoritics. Creative tcachers develop
activities which relate science and technology to real life, but mostly as co- and extra-curricular activities.

At the primary ievcl, the situation is better because less concepis arc required. The teacher has more
time to relate activitics Lo daily life. Concept learning can be linked to impreving the quality of life.

The plan to establish nine-year basic cducation is part of a move towards industrial development. It
is an important force in carriculum reform. Efforts arc being made at the moment fo include the latest
issucs in cducation: Scicnce for All ; Education for All, and constructivism theory in curriculum planning,

A8

3

(€)

ERIC

BEST COPY AVAILABLE



6. Lao People’s Democratic Republic

in Lao PDR, education at all levels, and in all gradcs, is given in Lao (National Language). The
school sysiemis 5+ 3+ 3 (primary, lower and upper secondary), Science and Technology are compulsory
subjects at all levels of general education. Atsecondary levels (both lower and uppcr) science is taught as
separate disciplincs.

Policy and strategy on science and technology education
at Lower Secondary School with reference to Science for All

The general policies of Lac PDR Government are:

Education must kcep onc stcp ahead and play the key rolc for opening the way tn socio-
economic and cultural development.

Education must be closely linked with productive work.

Social aitention should be paid actively to the development of lower secondary school and
should consiier it as a central task for heing ablc to accept all pupils who graduatc from primary
school.

Science and technology cducation at lower sccondary sehool is intended to:

cnable pupils to have a basic and solid knowledge of seience, especiallyin relation to agriculture,
lorestry, handicrafts;

encourage them Lo usc the scientific method in resolving real life prohlems;
develop scientific attitudes and mind;

develop scicntific and technological thinking,

The existing curricula for lower sccondary schouls in Lao PDR has hecn in use since 1976. The time
allocated in the tcaching is 8% to biology; 8% to physics, 2% to chemistry; 4% to housework and
woodwork, 47 to agricultural tcchnology.
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Country experiences. Loas

Planning and implementation Difficulties and Actions
Taken to Overcome Them

The Educational Scicnce Rescarch Institule is responsiblc for the rescarch and elaboration of the
curriculum, Llexthooks, arnd mcthods of teaching and learning,

The content of curricula and tcxtbooks is well planncd and well organized. 1t reflects the objectives
of Science and Technology Education at Lower Sccondary School. Scicnec textbooks are in Lao and reflect
the scientific nature of education. However the tcaching cmphasizes recording and memorizing,
Dcmonstrations and pupils’ cxperiments arc not common.

The major difficultics are shortages of textbooks, adequate tcaching stafl, curriculum materials,
cquipment and laboratorics, According (o the now cducation strategy sct up in 1986, programmes (o revise
curricula and lexthooks and to train teachers arc underway.

Application of Science and Technology Learning
in Real-Life Situations

Science and technalogy education, astaught in Lao PDR classrooms, has had a langible and positive
impact on the Icarncrs and socicty. Morc and more now learncrs and sociely arc awarc of personal and
social hygienc, and of the use of scicntific lechniqucs in production and improvement of the quality of lifc.
However science and lechnalogy cducation has not yel had profound impact on the ways lcarncrs and
their communitics bebave.

Learning and Assessment

e In (hc educational stratcgy of Lao PDR Government , the asscssmenl stratcgy is sialed: Education
B Boards must be re-siructurcd at cach level — student Icarning activitics should be conlrolled and asscsscd
through the new examination regulations. Asscssment addresses knowledge, skills, attitudes and the
intelligence of the pupils. Examinalions are sct and marked by Boards of Examincrs at three levels: district
provincial and national. The prescnt systewn of cxamining students in Lao schools is nol satisfactory and

preliminary steps arc being taken to change it.

The propuscd changes deal with assessment under four headings: open demacratic and fair
assessiacnt procedures; wholc-person asscssmicnt; core subjcet assessment; and asscssment of whal is
actually Laught.

Teacher Training

Teacher Lraining aims to develop tcachers wha possess the following qualities:

+  asucialist citizen with qualitics of the new working man or woman; corrcct Lhinking; and abililics
for organizing, administering and leaching.

+ ability for developing the role of the school in the context of socio-cconomic and cultural
development of the local comnunity.

To ke aleacher inLhe lower sccondary school a candidate must complete the lower secondary school
level and then undertake Lhrec-years Lraining. 1L is proposcd in Lhe cducalional strategy (o change to
complction of upper secondary school plus three years Lraining.
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7. Malaysia

Current Science Curricuium

Al lowcr secondary level, Malaysia adopted the Scottish Integrated Scicace Curriculum Grade 7 to
Gradc 9. At the upper sccondary level, the British Nulffield Scicnce Curriculum was adopiced, from which
two Mataysian programmcs werc derived: a pure science programme comprising physics, chemistry and
biology, and a gencral scicnce coursc. The pure science programmes werc intended for pupiks who are
inclined to pursuescicnce. The Malaysian (Gencral Science syllabus was mcant for those in the non-scicnce
slream.

Malaysia has devcloped an Integrated Secondary School Curricuium, locally known as KBSM. It is
replacing the above programmes. The KBSM is a curriculum rcform aimed Lo nurture and develop the
polcntialof theindividual inihc intellectual, spiritual, cmotional and physical domains, in a comprehensive
and holistic manncr. It is based on the National Philosophy of Education:

"Education in Malaysia is an oi-going effort dedicated to developing the potential of individuals
holistically in an integrated manner so thal their development, based an the belief in God, is intellectuaily,
spiritually, emationally and physically balanced and harmonious. Such an effort is designed io produce
Malaysian citizens who arc knowledgeable, possessing high moral standards and are responsible and capahls
af achieving a high level of personal well-being as well as being able to contribule to the harmony and
betterrment of the society and the nation at large.”

The KBSM scicnce curriculum aims Lo provide Icarners with opportunilies to acquiring scientific
knowledge, scicntificskills and universal values. The principles which guide the formulation of content in
the new scicnce KBSM are:

» Scicnce [ur understanding of naturc

« Scicnce for human well-hcing

s Scicace for personal development

The content is organized under four themes:

« Humans and thc varicty of living things around us.
A variety of living things; the wenld through our senses; coordination in our bodies: reproduction
e hrd growth; variations and heredity; microorganisms and their impuct on humanity
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Country experiences: Malaysia

« The wealth of the carth and #ts managemcenl.
A variety of resources on earth; the air around us; water and softitions; Earth and its resources;
matter and substance; carbon compounds

« Encrgy lor living,
g Fors and sources of encrgy; food and the release of energy; ni trition and food production; heat
and its transfer; electricity and magnetism; light, colour and vision; encrgy and chemical changes;
force and motion; transportation and comntunication

¢ Humans and balance in naturc.
Imerdependence between living things and Ureir environment; balance in nature; Earth and the
universe

In-service Training For Science Teachers

The main purpasc of the training programme is Lo orient teachers to the aims and aspirations of the
KBSM and the National Philosophy of Education, and (o consider the rolcs of teachers in the implemen-
tation of the KBSM rclorm.

Centralized teacher Lraining programmes and In-House programimes are conducted. The In-Housc
training package consists of printed docaments and video-tapes. The documents and tapcs provide the
information nccessary for those involved with planning and impicmenting (ke in-house programme
throughout the cauntry.
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8. Maldives

Since the 1960s, General Scicnee has been taught in the Middle School (ages 12 - 14 years). Until
the National Curriculum was formulated in 1984, school. uscd scicnce textbooks produced in various
neighbouring countrics. Teachers usually followed the chznters as presented in the textbook. Frequently
these textbooks were nol bought on recommendation but acquired as aid from another country.

The National Curriculum for Gradcs 1 - 7 includes General Science in Grades 6 and 7 and in the
early years incorporates scicnce concepls in the Environmental Studics Programme. A team of two
Maldivians drew up the original outline, based on the West Indian Scicnce Curriculum. The syllabuscs
had to be supplemenled with Lexthooks. However, due to cerlain constraints, such as limited expertise o
prepare textbooks Integrated Science for Caribbean Schools I and 1T has been used to support the General
Science Coursc in Grades 6 and 7, since 1985,

In the coursc of implcmenting the General Scicnce syllabus, constraints werc identified which led
to a major review ol the programme, A two week workshop was held at the Education Development Centre
in 1988, Maximum cffort was madc to draw to the workshop expcrtise frons within the country and outsidc.

One of the major recommendations of the workshop was that the aims and objectives of science
leaching should be clearly spell out so that the teachers would be guided by objectives and not merely
follow the text books. Accordingly, the participants of the workshop formulated aims and objectives for
the middle school. In doing so, the following were kept in view:

« the National Educational Goals:
- Tomake education more relcvant to the local cnvironment,
= To train the workforce nccessary for national development.
o local necds and cnvironment;
e skills and atlitudes required in a rapidly changing world;
« traditional culiurc and valucs;
« maturity and agc lcvel of the studenls in Grades 6 and 7;

o the middlc school as a terminal stage as well as a preparatory stage for higher education.

Y0
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Couniry experiences: Maidives

Alms of Science Teaching at Middie Schoot Level:

1. devclop and foster an appreciation of the appiication of science for human welfare and to instil
in them the importance and necd for judicious wse of the knowledge of science;

. promotc self-learning of knowlcdge around them through the processcs of scicnce;

. 1o fosler team $piril and ascnse of vooperation in acquiring and sharing the fruits of knowledge;

B W B

. help develop independent and construclive thinking;

5, develop Lhe ability Lo tackic the problems of daily life siluations and Lo find solutions through
the application of scicntific knowlcdge and processes;

6. instil and develop in them a sensc of responsibilily to apply the scientific knowledge and skills
acquircd towards improving the quality of life;

7. develop in lhem scienlific attitudes and skills to produce scicntific and technological manpower
for national development;

8. develop intercst and curiosily for knowledge and understanding through scientific processes;
9. develop respect for logic and opinion of others, and concern ahout conscguences;

10. help to acquirc practical and work-oricnied knowlcdge and skills through learning sc’ence.

Planning and Implementation Difficulties

Among Lhe prohlems and difficultics faced by the Education Development Centre iniils first attempt
to implement the Lower Secondary Scicnce Curriculum were the loliowing:

« Shortage of manpever for planning and producing teaching/lcarning materials. (This problem
has been avercome lemporarily through involving people from other scclors such as health,
fishcrics and agriculture.)

« Lack ofa scicnee component in the Leachers’ Lraining programme.

« Science Education is officially to be conducted in the English language. Availablc untrained
tcachers arc nol able (o carry out activity-oricnicd tcaching/lcarning aclivities in English. (It has
been approved now Lo conduct Scicnee Education at lower sccondary level in Dhivehi, when
the English medium s not possiblc. The new textbooks will be Lranslated.)

« Translating Science textboaks from English into Dhivehi poscs a new problem of coining new
lerms — this in turn lcads Lo shortage of books as the process of forming new words is taking a
long lime,

« Lack of science leaching aids and supplemenlary malerials.
(A basic kit is provided by Lhe Ministry of Education, bul it is nal adequate).

« Neccd for producing improvised aids from local matcrials

« Hesitancy of teachers Lo adopt activity oricntcd approaches limits students’ attainment .
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9. Nepal

Educational Structure

The prescnt cducational structure in Nepal is 5-5: five years of primary and [live years of sccondary.
Prior to this, the system consisted of five years of primary, two years of lower sccondary and three ycars
of (upper) sccondary. A plus 2 stage (higher sccondary) will be added graduaily to the existing system.
His Majesty’s Government has alrcady announced that secondary education will be from Grade 6 to 10.
Grades 6 and 7 from the previous structurc are attached currently either to primary schools or sccondary
schools.

Changing Face of Science Education

Until 1971, scicnce was taught as an optional subject in high schools (Grade 6 - 10). Al that time
there were no standard wextbooks, There were no clear objectives for school science.

With Lhc New Education Sysicm Plan (NESP) in 1971 there was a dramatic change in scicnce
cducation. Onc ofthe significant fcatures of NESP was the cstablishment of the Curriculum Development
Centre, now called the Curriculum Textbook and Supervision Development Centre (CTSDC). This centre
is responsible lor developing, implementing and evaluating the science curriculum.

Currently, a centrally — direeted model of curriculum development is in operation. National goals
were (ranslated into curriculum objcctives and programmes. Curriculum guides were prepared in various
subjects including scicace. Activity oriented textbooks were developed. Orientation and on the spot
training programmes for (cachers were organized. Science equipment was distributed.

The objcclives of the new science curriculum are basically the acquisition of knowledge, skills and
attitudes of dircct usc to the studenls in their daily lives and understanding.

Organization of the Curriculum

The major curriculai goals arc sct at the national level by the Ministry of Education. They arc
translated into various subject lcarning objcetives by the respective specialists. The current primary
science curriculum siresses the Leaching of biclogy and environmental scicnce. At the lower sccondary
level the cmphasis is on physical and biological sciences, while at the sccondary level, seience is taughl as
physics, chemistry, biology, geology and astronomy.

The subjeet speeialists in the CTSDC are responsible lor developing and cvaluating the curricula,
The commillee system is used to develop curricula. There are threc types of commitices. The subject
committee is compascd of members [rom different educational institutions e.g. the Institute of Education,
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Country experiences: Nepal

university campuses, Educational Divectorates and School teachers. The chairperson is appointed bythe
centre, The subject specialist of CTSDC acts as a secrelary Lo this commitice.

The subjcct specialists first preparc a draft cursiculum which is discussed in the subject commitlce,
Improvements are made and the revised drafi curriculum is forwarded to the next commilice known as
the Curriculum, Textbook Develapment and Innovation Commitiee organized under the chairmanship of
the Chicl of CTSDC. Alter approval by this commitiee, the draft curriculum is sent (o a third committee
called the Curriculum and Textbooks Coordination Commiltee headed by the Honourabic Minister of
Education and Culture. Only aftcr the approval of this commitiee is the draft curriculum ready for
implcmentation.

Instructional Time

The Lotal instructionat time devoted Lo science education at primary level is 10% and at secondary
level is 13%. That means four periods (45 minues per period) a week in Grade four to five and five periods
a week in Girade six Lo ten.

Evaluation

An cxamination unit was cstablished with the introduction of NESP, The ncw scheme is an integral
patt of the cducation system. It has produced standardized achicvement tests with limited success, There
is a lack of suitably traincd man power for the purposc. The new scheme for studenl assessment includes
provision for inlernal assessment, The neat siep of the new cvaluation seheme is to keep records of the
progress achieved by individual students.

Teacher Training

After the implementation of NESP, the Institute of Education (E)E), now Facully of Education,
. organizes dilfecent courses at certificate, diploma and degree level, to produce Lrained tcachers, There
2 arc pre-service as well as in service training programines.

The production of scicnce teachers from the Institute s limited, Lack of qualilicd and traincd scicnce
teachers is one of the greatest draw backs, both for schools and for training programmes.

The qualifications required for tcaching science at the primary level is the School Leaving Certificate
(SLC) and some additional training. At the lower sccondary level, one year of science and one year of
education with a major in scicnce is required, and in the sccondary level, B.Sc. or B.Ed, with a major in
science,

The problem with scicnce teachers with M.Sc. or B.Sc. background is that they prefer to take
cmployment outside the teaching profession. They use the teaching job just as a platform for employment
elsewhere. .

Curriculum Revision

Curriculun development is a eontinuous process and it has to be adjusted constanlly to changing
national nccds, aspirations and values. In this context, the curriculun has been revisedin 1981 and seienec
madc optional in grades ninc and ten . The main reasons for making scicnee oplional are:
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+ lh= low achievement of the students

« lack of qualified and traincd tcachers

¢ lack of classroom facilities

+ high students/icachers ratio

» the tcachers are nol acquainted with sophisticated cquipment.

With the revision of the curriculum, all the textbooks from Grade 1V 10 X, are being rewritten so that
they suit under-qualificd science icachers, Especially in primary and lower sccondary grades ew expert-
menls were donc. So the revised curriculum shifts the emphasis from the student centred textbooks o
teachers centred ones.

To overcome the fack of qualificd and trained science teachers and to equip the schools with
nceessary equipment (he Ministry of Education and Culiure launched a five year programme with the
cstablishment of the Science Education Development Cenire (SEDEC) in 1984, This is onc of the
landmarks in scicnce education in Nepal,

Problems

Mosl schools, especially primary schools and those in the rural areas, are short of standard
classrooms and space. Laboratorics, workshops and libraries are almost nonexistent. Nearly all sccondary
schools have pcrmancnt buildings but the classrooms are crowded. Very fow well established secondary
school have laborataries lor science and collections of books for students and staff.

It is widely [elt that the quality of cducalion sulfercd in the coursc of the recent significant expansion
of schools and enrolments. The deficiency in qualityis related o physical facilitics, instructional materials,
trained {eacher supply, and no capacity Lo translate the national goal and curriculum objectives into
textbooks, teacher raining and cvalualion programmes, Because of these deficiencics teaching-lcarning

o and cvaluation programmes emphasize objectives in the lower levels of the cognitive domain,

Very liltle research work has been done in science edueation in Nepal, In the currieulum develop-
ment process also there is a great difficully in developing a balanced curriculum for the whole country
beeause of the great diversily in its peaple and geographical leatures. There is also very low participation
of teachers lrom some parts of the country.

Primary cducation has now been accepted at the nalional level as one of the basic needs of the people.
Keeently CTSDC has proposed that scicnee education be made compulsory from Grade one toten.

The Curriculum, Textbook and Supervision Development Centre has already prepared a proposal
10 cslablish an institute to promote school science and mathematics education. It is being on process for
approval by His Majesty’s Governmenl,

Conclusion

An urgenl need Lo promole seicnee and technology education and relate it to real-lifc situalions in
Mepal is strongly fell. The National Science and Technology Pulicy of Nepal, approved in May 1989,
recognizes that the capability of a nation lics largely inits scienlific and technological capability, A National
sciminar on Science and Mathematics Education Policy and Planning held February 1990 was very limely.
S0 is Lthis Workshop.
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10. Pakistan

Science and technvlogy have important roles in the current and futurc well being of humanity. To
get rid of miscry, poverty, hunger, discascs, iliiteracy, social injustice, encrgy crisis and cnvironmental
pollution at national and international levels, iniroduction of science and technology in the curriculuin at
lower sccondary and higher secondary levels is esscntial.

The policics of the Guverament include Education for All, and special emphasis has becn given to
science and technology. Science education is compulsory at lower sccondaty level (Classes Vito V).

Curriculum Development and Implementation

Pakistan has a unique system of cutriculum development and implementation. There is a Federal
Curriculum Burcau known as the National Burcau of Curriculum and Textbook Development. Under the
control of this organization, provincial cerriculum development centres develop the initial drafts of the
curricula, keeping in view the national and local needs of the siudents and sociely. These drafls are
submitted ta the National Bureau of Curriculum, which finalises and approves them if they arc found lo
be satisfactory. The drafts arc then handed over to Textbook Boards situated in cach province. Textbooks
arc developed by the Textbook Boards, and finally approved by the Ministry of Education and the
Curriculum Wing, They are printed by the Texthook Boards.

Approach in the New Curriculum

The sclection of the subject matter has been made on the basis of:

»  the child's intellectual, emotional and physical necds;

. Lhe sciences, especially Biology, Physics, Chemistry and Astronomy;

. the cnvironment, both natural and man made, in which the child lives;
« the objectives we wish 10 attain; and

e the total school curriculum,
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Science for alf and the qualily of I

Aims and objcctives of science teaching:

 loachicve a broad and genuine appreciation and understanding of different aspects of science
and technology;

o promote scientific licracy and provide scientific and technological manpower for the
country’s needs;

= o preparc the young generation to solve their own problems, as well as the problems of
humanity, at community and global levels;

e o improve the socio-cconomic conditions of the country.

Planning and Impiementation Difficulties and Actiuns
Taken to Overcome Them
Science and technology education is given a special place in our seventh Five Year Plan, and foreign

aided projects are also functioning to spread science and technology education at lower secondary and
higher secondary levels.

The problems faced are shortage of appropriatc funds; shortage of highly qualified people to cach
al lower secondary level (duc to limitcd financial resourccs), and population explosion.

Pakistan is assisted financially by organizations like, UNESCO, UNICEF, World Bank, Asian
Development Bank and ODA. The problem of getting highly qualificd people to teach science at lower
secondary level will take time to resolve.

Evaluation of Pupils Achievement

In teacher training programines, attention is given to evaluation of pupil achievement, including
scholastic attainment and attainment in the affective domain. Mcasurcment and Evaluation are taught as
subjects in the teacher Lraining colleges.

Examining boards at the provincial and fcderal levels use written tests for measuring scholastic
attainmcnt.

Teacher Education

Elementary teachers complcte onc year's training after matriculation to obtain the Certificate of
Primary Teaching, Tcachers for lower sccondary classes (VI - V) complete one year's training after BA
or BSc, Lo obtain a Certificale of Teaching.

9%

1o

BEST COPY AVAILABLE



11. Philippines

Science cducation in the Philippines has been revitalized, This was the result of major cducational
reforms instituted in response Lo the government’s thrust of raising nalional productivity and economic
stability, and the cducational thrusts of equity, quality, cfficicncy and relcvance,

Two important developmental programmes for elementary and secondary education were adopted.
These were the Programme for Decentralized Educational Development (PRODED) and the Secondary
Education Devclopment Program (SEDP). PRODED was tasked to improve the quality of elementary
education while SEDP will upgradc the quality of sccondary cducation, These programmes were designed
to:

1. reduee regional disparitics in educational resource;
2. improve pupil performance; and
3. improve overall quality and clficicntly of clementary and secondary education.

The programmes opcrated in phases which were in line with the new developmental strategics
spelled out in the 1982-1989 Mcdium Term Philippine Development Plan. The implementation of
PRODED took precedenee since privrily was given to the improvement of pupils’ performance at the
clementary level. lis inputs were a new curriculum emphasizing the 3 R’s and Valucs Education; upgraded
instructional materials; retraincd teachers, administrators and supervisors; and ncw and repaired school
facilities and equipment,

The implementation of the SEDP coincided with the entry of PRODED educated pupils to the
secondary level, SEDP continued the improvement started by PRODED along with Lhe pilot testing of
the cutriculum and the training of icachers.

The cxpected outcomes of SEDP arc:
+ increase parlicipation rate (PR} or the number of students per seheol from 51.5% to T1.5%

. incrcasc internal clficiently (survival rate) of students entering first year and leaving fourth year
by reducing drop-out rate in the public schools from 5.8% to 2%.

. increasc achicvement scores from 53% to 10%.
« dcvelop a new curriculum and new policies for secondary education.

. build 673 school buildings with equipment packages {or scicnce, mathematics and work educa-
tion,

« improve textbook/students ratio from 1.7% o 1.1%,

o improve teacher/students ratio from 1,53 v 1.40.
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«  train 140,000 public schoo! teachers, 400,000 private school teachers.
+  cricnl 5,000 school administrators (public and privale).

The general plan for revilalizing the secondary ed.cation programme involves the implementation
of intervening activitics on:

« curriculum development;

« staff development;

« provision of instructional matcrials;
+ rescarch and special studics;

»  revision of procedures and systcens for greater cfficiency in thc administration and management
of (Le secondary education programme. Preparatory development activities for the implemen-
tation of the comprehensive development programme commenced in 1985, In 1989, the new
secondary school curriculum was launched and started with the first year curriculum.

Strategies for Impiementing the SED# Goals.

To improve the qualily of education, SEDP focuses on:

» curriculum refurm;

+  provision of quality tcxtbooks/icachcr’s manuals on a 1:1 basis;
»  provision of science and work cducation cquipment;

+ slalf developmenit (short and long tcrm);

+  assistance to privalc sccondary education;

» rescarch sludies on National College Entrance Examinations {NCEE), Barangay high schools,
career guidance, ctc.;

To effect cfficicncy in the system, Lthe SEDP locuses on:

« research studics on school location and distribution, financing schemes, teacher’s salarics and
benefis, clc.:

s streagthening of seclor management and evaluation system.

To expand access Lo the sector, the SEDP plans to undertake/expand:
+ the school building programme;

« the service contracting schemc;

« altcrnativc delivery sysicms.

To cnsurc equity in the systcm, thc SEDP plans Lo undcriake/expand:
o the school building program for local high schools;

+ thc equipment provision and technical assistance for disadvanlage areas.
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Country experiences: Philippines

Policies and Strategies

A, Qverall Policies

Major curriculum reforms were carried outin the context of the Mcdium Term Philippinc Develop-
ment Plan, 1987-1992, The policies and stratcgics to implement these policies are as follows:

Palicy: improvement of the quality and relcvance of cducation and training with respcct Lo Philippine
conditions and nceds.

Strategies:

1. Agencral curricular and program re-oriestation which foster knowlcdge, skills and values.

2. Revision and development of textbuooks and learning aids that will reflcct Philippine conditions
and cxpericnecs.,

3. In-scrvice training programs for tcachcrs, administrators and supervisors.

4. Expansion, improvement and maintcnance of learning resources, such as libraries, museums
and cducational media ccntrcs.

5. Development of a morc efficient system of scicction and rclention,
6. Incrcasc institutional autonomy to cnablc schoals 1o strengthen curricular offcrings.

7. Crcate partncrship with industry and the rest of socicty to ensure productivity and enhance
rcicvance of institution.

Policy: Equitable access to cducation and training opportunitics.
Strategies:

1. Development of a socialized tuition fcc scheme which is bascd on the social cost of education
and studcnt’s ability Lo pay.

2. Priority in (he distribution of tcachers’ instructional materials, school facilities and equipment
to disadvantaged communitics and disabled individuals.

3. Provision of alicrnative lraining opportunitics for the under privileged and disadvantaged
scotors of socicty.

4. Strcngthening of the rural bascd training system.

Policy: Intensification of valucs education.
Strategies:

1. Identification of traditional desirablc Filipino valucs particularly among workers and potential
workers.

2. Intcgration of values education in the school curriculum using appropriate tcaching stratcgics
and character building activitics.

ERIC BEST COPY AVAILABLE

Aruitoxt provided by Eic



Science for all and the qualily of life

Policy: Promotion ol entreprencurial education and training.

Strategies:

L E.mph&isis on cntreprencurial training programmes with an agricultural and rural orientation,
2. Installation of vital support systems,

3. Functional linkages with training instituticns and industrics and non governmental organiza-
tions.

Policy: Increased emphasis on science and technology, indigenous research and experimentation,
Strategies.

1. Institutionalization of the teaching of scicnce and technology in both curricular and co-cur-
ricular programmes to promote scicntific litcracy.

2, Emphasis on pre-service and in-service training of scicnee teachers.

Policy: Full mobilization and utilization of education personnel with an increasingly commensurate
system of compensation and incentives,

Strategics:

1. Development of progranmes for recruitment, utilization, professional development and welfare
of tcachers.

2. Provision of appropriate incentives for ahove average students who have the aptitude lor
teaching.

3. Creation of a diffcrentiated system of carcer progression for public and private school teachers
and stafl.

B. Sectoral Policies

Policics at the scetoral level arc concerned with the upgrading of the formal school syslem,
particularly in elementary and secondary education. These policics will continue to emphasize the overall
policies of:

« asyslematic scheme of student intake retention and rogression;
« cquily in the allocation of resources based on regional needs;

« amorc clfcctive utilization and development of teachers and stafl;
« stronger coordination of public and privatc schools;

« improvement of management capabilitics at all levels.

-
-
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C. Basic Education

Policy: Basic sciencc education and sciencc promotion.
®

Stravegies:
1. As loundation for technological advancement, basic cducation in the sciences will be oriented
towards production.

2. Priorily in innovations in intcgrating productive work and in-school science courses.

3. Basic scicnce courses shall scrve as an instrument to cquip the citizens with skills to develop
appropriatc technological solutions to specific prohicms and transform natural resources lor
productive use endangering the environment.

4. Increasc by 30% Lhe number of scicnce and mathematics teachers to be upgraded in teaching
compeicncies.

5. Intcnsily non-fornal education in scicace through the aclive promolion and dissemination of
science and technology information by the 12 regional scicnce and technology centres.

6. Empbhasis on livelihood/cmployment related technologics.

With thesc policics a more intcgrative and in depth evaluation of the lormal school system will be
done o identify the major problems and issucs thal alfcct the scotor and to rccommend appropriate
measures toimprove further the delivery system. Public and private schools shall be rationalized to prevent
poorly-equippcd, undcrstafled and inadcquatcly financed institutions which turn out poorly-prepared
graduatcs for cmployment. The reviscd bilingual cducation policy will be implemcntcd. The policy states
that the medium of instruction shall be in English and Filipino. In addition, the regional language may be
uscd as an auxiliary medium of instruction. Salarics of locally funded high school tcachcrs are nationalizcd
with the implementation of frec public secondary education for the school year 1988-1989. Moreover, the
opcrating cxpenses and capital outlays of the schools shall be nationalized. With regards to limited funds,
ncw sources of financing shall be tapped. A nationwide adoption of the educalional contracting scheme
to make cducation accessible o all. This scheme allows students not accommodated in public schools to
enrol in private schools al government cxpense.

Upgrading of scicnee education will be donc in Lwo aspecls:
{a) thc updating and the training of tcachess in upgraded methods; and

(b) thc provision of scicnce apparatus and facilitics. The teacher-training componcnt of thc new
programme will bc undcrtaken by national centres of excelicnce (CENTREX), selected privale
institutions of highcr lcarning. Regional Educational Learning Centres (RELCs). Regional
Scicnce Tzaching Centres (RSTCs) and sclccted national or accredited high schools. For the
equipment componeat, the Scicnce Equipment Project will oversee the developing, designing
and production of instructional scicnce equipment in somc sclected secondary schools. The
projeet will also conduct a continuous evaluation of scicnce cquipment and training for the
repair, maintenance and operalion of equipment.

11
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Science Education Development Plan (SEDP)

Beflore the implecmentation of SEDP in 1989, preparatory aclivities for a new Development Plan
were undertaken. One of these activities is the fonnulation of the Seicnce Education Devzlopment Plan
(SEDP).

SEDP is a joint project of the Ministry of Education, Culturc and Sports and the Department of
Science and Technology (DOST). It was a research-bascd study and was conceived on the basis of the
growing importancc of science and technology within the Philippinc Development Plan and was designed
Lo upgrade scicnee education systcmatically at all levels by providing guidelines and priorities for policies,
programmes and projects relative Lo scicnee education. It ook two years and hundreds of people rom
various scctors and parts of the country through a series of scctoral consultative conflerences, survey
studies, documcntary analysis of pertinent documents, analysis of related literaturc in science and
mathcmatics education and commissioned studics and paper. The wide participatory mechanism stimu-
lated active deliberation on the directions that science cducation should take for US Filipinos. By its
publication (in 2 volumcs}, SEDP hecamic a doeumented basis for deseribing scicnce and mathematics
cducation in the country.

The policies sel down by SEDP were closely linked with the country’s development thrust of
sell-reliance and accclerated productivity. These policics were listed in eight categories in the SEDP’s
plan of action. Thesc arc

« (rganization

+ Finance

+ Curriculun,

e Stall Development

« Textbooks and Instructional Materials
+ Equipment and Facilitics

¢ Rcscarch

« Linkages.

Science and Technology Plan (STP)

Efforts to build a strong science and mathematics education was accelerated by the ereation of the
Presidential Task Force on Scicnce and Technology (PTFST). It is a multi-sectoral task force composcd
of representatives lrom the sovernmenl, industry and academia. 1ts mission is to formulate a Science and
Technology Plan that will spur the Philippincs 1o become a newly ‘ndustrialized country by the year 2000,
The Scicnce and Technology Plan is a comprechensive scctoral action plan for manpower development in
scicnce and mathematics. 1t hopes o attract the youth lowards carcers in scicnce. PTFST, in turn
recommended the formation of the Science and Technology Coordinating Council {STCC) to assist
PTFST and coordinate in the implementation of § & T Plan. STCC is assisted by two pancls, namely, the
pancl for Higher Level Manpower Development and for Science and Mathematics Education. The
sccloral panel  Scicnee and Mathematics Education is now working on the details of setting up a network
ol high schools. The strategy it hopes ta follow in order Lo achieve its objcetive is to:
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» identiry the lcad implementation agencics: and

«  study tcaching-training institution’s programmes like the Institute for Scicnce and Mathcmatics
Education Development (ISMED) and Philippine Normal College (PNC) from which future
teachcrs will come by minisizing education course requircments, which would make a tcaching
carcer allraclive 1o scicnce majors. Sccondary schools which play a key rolc in devcloping
scicntists will also be studied. Activities which identily scicnec ialents, such as science quizzes,
fairs, cte. will be studicd. From the results of the asscssment, these institutions will be linked
into a strong nctwork, ils manpower, scicnce matcrials and lahoratories and other resources wilt
be developed.

Sclcetion of schools which will forn the netwerk was donc on Lhe basis of their needs, such as leacher
Lraining, scicnce cquipment and slranger scicnee chvironment for students and teacher. Moreover, Lhese
schools arc mainly locaicd around a (crliary institution which will scrve as a node of the network. Somc
lead persons and institutions were identificd and they willassist STCC inthe implementation of Lhe Science
and Technology Plan.

The process of implementation for school year 1987-1988 reporicd major policy and secloral
developments supportive of the policics and thrusts in cducation and training. Cerlain key indicators were
identificd. The overall enrolment performance at 97.16 percent fell short of the Plan larget. This shortfall
maybe attributed by peacc and order and poverty-related problems, particularly in the rural areas.
Achicvement in clementary and sccondary levels was higher than the Plan targets. Literacy ralcs had
increascd. Howcver, Senator Edgardo Angara, Chairman of the Senate Committce on Education,
expressed in an interview that Lhe scientific literacy of a sevenleen year old Filipino is only equivalent Lo
the scientific literacy of a 10 year old Singaporcan hoy. Teacher-pupil ratio of 1.33 in 1987 excecded Lhe
1.32 ralio of 1986, Textboak-pupil ratio of 1.2 was maintained.

Major reforms were instituted to achicve quantitative cxpansion and qualitative improvemer* in the
cducational system. Salarics of teachers of locally funded high schools were nationalized. This is in
preparation for the implementation of the no tuition palicy in public sccondary schools starting in School
Year 1988- 1989 which had been signed into law (Frec Secondary Education Act). Scholarships and loan
grants to 16,068 qualified students werc increased. The Scicnee Scholarship Fund which provides
additional sciolarship assistance to poor but descrving studenls who have the aptitude lor scicnce was
being discussed. Science and Mathematics tcachers were trained by the Regional Scicnce Teaching
Centres (RSTCs) which provided in-service and diploma programmes o thesc tcachers.

DECS, on its part, issued an order for a moratorium on the establishment ol barangay high schools,
(o arrest the prolifcration of substandard barangay high schools. About 30,285 out-of-school youths went
back into the school system Lhrough the Philippinc Equivalency Placement Test (PEPT). Educalional
opporlunitics were extended to cultural minoritics by accrediling 15 Muslim Madrasah sche olsin Region
I, employing para-tcachers in Cotabalo, and sciting up of tent schools and walking blackboards in the
remolc arcas of Regions [, IX and XH. Mixed classcs were scl up in arcas where the schools' sludent
population did not mect the grade-to-grade class size requircment. The cducational service contracting
scheme was adopted in Regions VI & XH. This scheme is an alternative dclivery sysiem which is
innovative and cost-clective. It allows privaic schools Lo take in students who cannol be accommodated
in the public schools. The construction of additional classrooms was minimized and maintained the
financial viabilily of privatc schools. A wider aceess (o education increased catolment 1o 14.4 million.

Training programincs were geared in developing the expertisc of qualificd tcachers and enhance
the use of technology for countryside developnient. These covered sccondary science cquipment im-
provisalion, rclresher courses in sccondary Physics and Chemistry, intcnsive courses in Mathematics,
Chcmistry, Biology and a tcchnician course for scicnee cquipment, Eight satcllitc schools werc added Lo
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the 13 RSTCs to widen the coverage of the Leacher training programmes in the scicnees, particularly in
the depressed and far Aung arcas.

Implications for Curriculum Development

“Education is a public function, it is a necd as well as a right.” This was the strong view arliculated by
the Fund for Assistance in Privatc Education (FAPE) Presidcat Abraham Felipe during a round table
discussion ol the Asian Pacific Educational Programmec for All. This program seeks to bring education to
all by the year 2000. Yet, Fclipe noted that the traditional systentis bent in developing people for the labuur
market which cncourages emigration al (he expensc of the students’ rural communities. In this aspeel,
schools must producc citizens equipped for effective participatorycitizenship and committed to the needs
of the country. Thus reforms in the secondary school curriculum is necded. In 1989 the Secondary
Education Curriculum was developed through multi-secloral consultations and conferences. The objec-
tives of the new curriculum are 1o

» dcvelop an calightened commilment to the national idcals by cherishing, preserving and
devcloping mural, spiritual, and socio-cultural values as well as uther desirable aspects of the
Filipino heritage;

+ oblain knowledge and form desirable attiludes for understanding the nature and purposc of
man, and Lhercfore, of one’ scll, onc’s own peuple, and other raccs, places and limes, thereby,
promuling a keen sense of self, of lamily and of rational and inlernational commu nitics;

« develop skills in higher intcllectual operations and more complex comprehension and expi es-
sion activilics, and in thinking inlclligently, critically and crcativcly in fife situations;

» acquire work skills, knowlcdge and information and a work cthic esscnlial for making an
intcligent choice of an accupation and for specialized training in specific occupations; and

+ broadenand heighten one’s abilities in and appreciation lor the arts, the science, and technology
as a mcans for maximizing onc's potentials for sell-fulfilincnt and for promoting the wellare of
others.

The new curriculem is student-centred and community-oricnted. Values are being integrated and
designatcd Icarning competencies are identificd. It is cognilive, aflective, and manipulalive based.
Technology is emphasized in Scicnce and Technology. There is cmphasis on critical thinking to promote
creativity and produclivily. Science and technology subjects emphasize the practical application ol
scicntific [acts and concepts. The leaching stralcgics suggested for the teaching of Science and Technology
are the discovery and invesligalive approaches and Ihe Science Technology Socicty approach. Innova-
live/creative aclivitics to cncourage imaginative and scientific experimentation and discoveries are
suggested. Scientific surveys of the immediate environmenl and rclaled scientific concepts are encouraged.

To ensure Lhe eflfectivencss of the ncw curriculum the materials were developed through a review
of the 1973 textbooks and other instruclional materials. Competencies for cach year level were also
validated. Thcse were dunc wilh the involvemcnt of

« curriculum wrilers from the universily

« supcrvisors, {cachers and practitivners

« curriculun wrilers of the Burcau of Sccondary Educaliun
« consultants rom tcachcr training institutions, and

« parcnts and nron-governmenl groups.
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The curriculum materials were tricd out in 80 schools representing 6 types of sccondary schools,
namcly barangay, municipal, provincial, city, vocalianal, private scclarian and privatc non-scctarian

The evaluation of lrysut classcs shawed Lhat the ncw curriculum was marc effective than the 1973
Revised Secondary Education Pragramme. Pilot elasses’ scores from pre-test Lo post test incrcascd. Pilot
teachers ablained higher mean scorcs in competency tests than non-pilot teachers.

Firsl ycar and sceand year texthooks and tcacher's manuals have been printed in lime for School
Year 1989- 199,

Self Development

The dilfercnt features of the new curriculum required the training of teachers. Thesc features arc
the increascd cmphasis on tcchnology, Lthe new organization of subject, and the sctling of dcsired
compelencics which must be mastered by Leachers and students. Morcover, new stralegies havc Lo be
learncd to Lcach values cducation and to promot critical, crealive, and analytical thinking,

Training of leachers for the new curriculum lollowed Lhe scheme used by PRODED which was done
by gradc level (in SEDP it will be by year level). The training of regional trainers was followed by the mass
training of Lcachcrs in all regions of the country. In preparation for Lhe mass training of firs. year Lcachers,
Centres of Excellence (CENTREXES) had heen identified to Lrain trainers. Onc of the CENTREXES
is UP-1SM 2D which handled the Lraining of science and mathematics Lrainers at all levels. In addition,
Rcgional Lcader Schools (RLS) had been identified as centres for the mass training of tcachers, Teacher
Training Institutions (TT1) werc also identificd 1o compliment the RLS. The training design lor Lthc mass
training werc preparcd by Regional officers, traincrs, RLS and TTUs.

Privalc schools were involved in the Lraining programmes, FAPE handled the training for the private
high school administrators, regional Lraincrs and (cachers. The mass training of the private high school
teachers would be held simultancously with the public school tcachers, ISMED Loo was commissioned o
train the scicnee and mathematics privale school trainers. Private school principals Logether with public
schools principals/supcrvisurs would be oricnlcd on the new curriculum which is being held now at
ISMED. Howcver the intended clientele did not come hut inslead send their teachcrs for this oricntation.

Staff development for the first ycar level was completed in 1989 which was (he slart of the
implcmentation of the first ycar curriculum, Training of traincrs and (cachers fos the sccond year level is
almost completed which prepared (he sceond year teachers for the implemnentation of the second ycar
curriculum in School Year 1990-1991. The training of third year traincrs witl be held this May 1990.

The training of (rainers and tcachers in all ycar [evels and for hoth public and private school teachers
follow Lhe samc programme,

Special Features of the Training Programme
Training of Regional Trainers

. Onc week orientation Lo values development focusing on personal qualitics and using the
cxperiential approach.

«  Onc week for communicatian skills in English and Filipino.

. Four weeks for content oricntation 1o include an updatc on conlenl arca, slralegies and
cvaluation, '

fns
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Private Schools

¢ onemonth

«  Aclivitics cover valucs development (5 days), technical Lraining (21 days), and action planning
(1 day)

Mass Training of Firs: Year Teachers

o Public: 3 days for values development, 3 days for communication skills, and 4 weeks for subject
arca conleal to cover sebject matter, strategics and evaluation instruments

+  Privatc: 1 day for values oricntation and 10 duys for subject coatent, strategics and cvaluation.

A complimenlary stall development programme was formulated to cnsure the effective implemen-
tation of the new curricelum, This programme includes the training by sclected centres of public and
private school Regional Traincrs and the mass training of teachers for both public and private high schools.
In addition leadcrship training for sccondary school principals/administrators lor both public and private
schools and lellowship grants on short or long term basis were conducted,

Physical Facilities Development

Research findings of the country's physical facilitics and cquipment in secondary schools indicaled
inadequale physical facilities such as classrooms, laboratories, cquipment, cle, which contributed to
unsatisfactory student performance, There is also incquity and inadequacy in the allocation of resources
especially al the local level. Thus there is a need to provide equipment and lechnical assistance especially
lor disadvantaged arcas.

Provisions for improved physical lacilitics and equipmest for SEDP included the SEDP Building
Package. A package consisls of a lwo-storcy building including u *»cr¥shop and a library, The workshop
comes cquipped with scicnee and work tools. Other expected grants are the 50 typhoon-proof buildings
costing $10 M from the Japancsc International Coaperation Agsncy (JICA) and 186 buildings from an
United Statcs Agency lor Internalional Development {USAID]) wikoimenl, and the sciting up of the
National Fabrication Centre and the distribution centres by the Germen Gowvernment,

Issues In Planning and Implementation

A number of issucs will conlinuc Lo confront the cducational system in the remaining years of the
1988-1992 Plan, These are as follows:

Resource generation

This issuc is considered to be the biggest challenge to the education scelor because of the competing
claims of various subscclors on the meagre resourees. Additional budgelary support is needed for various
activities i.e. ull implementation of rce secondary education and the financing of the SEDP,

One arca where resources lor basic cducation may be lapped is higher cducation. Expenditures in
stale colleges and universitics (SCU), must be rationalized. The rationale for the proposed solution is that
SCUs accounl for only 23 per cent of the total higher cducation enrolment and the unil cost per student
per year is high. Morcuver, SCUs rely on sccondary education enrolment for their existence. QOther
alternativcs Lo make belter use of SCUs resources are Lo allacate SCUs resources to programmes and
scrvices which arc not provided by the privatc scctors such as graduate programmcs, basic research, elc,
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and to work out a mechanism for prioritizing SCUs, Savings generated can be channciled to basic
education.

The policy of the intcgration of privatc education which makes private cducalion a partner of the
government may be implemented. The privalc scctor may scrve as a resource which can be uscd 10 meel
the demands of development,

Nccessary adjustments have Lohe made in cducation manpower and labour with the limited resource
availability, In the light of thesc limitations, a lemporary moratorium in the conversion of barangay high
schools into national high schools and of public sccondary schools into colleges and uhiversitics was
proposcd. The financial plan for the cducational system was drawn by the restructuring of the Special
Education Fund, a larger sharc af the Salary Adjustment Fund, and the cducation lottery scheme,

Education personnel werc encouraged Lo participate in the national produclivity programmec such
as lestbook writing, production of desks, cquipment, and itcins needed by schools. Teachers were given
flexible schedules 50 that all tcachers can be engaged in income-generating activities. However, sullicient
guidelincs will be provided so that the quality of 1teaching will not be aflccted.

Increasing mismatch of supply and demand

This issuc was brought about by the shift in the skills demands of new industrics and technology.
Plans, policics and programmes should consistently respond to this issuc and influence the country's
population characteristics and movements to cheek the uncven distribution and access Lo employment
opportunitics. Linkages between industrial plants and cduzational institutions must be established.
Courscs should be made relevant 1o the nceds of industry and improve the cmployment prospect of
graduates.

Difficultics cncountered during the implementation were gathered from persanal intcrvicw with
ccrtain trainers and administrators involved in the mass training programmes for the lower sccondary
level. These were:

. Late arrival of texthooks and teacher” s manuals for the training 1.eriod.

o Lack of projectionin the distribution of textbooks and tcacher’s manuals Lo region/schools. Not
all arcas received the books, or il ever they received the books, these were in limitcd amounts,

o Lack of traincd personnel to obscrve and gather fecdback for Lhe mass training programme. In
some regions nobody abserved in the succeeding (first and sccond) training periods.

« Nonc or very littlc background in the Earth Sciences was incorporated in the first year
curticulum.

« Lack of cquipment in most barangay schools.

« The frec sccondary education programmec created large class sizes, averaging 60-70 students in
a class. Cost cutling mcasuros such as the limited hiring of additional teachers had aggravated
the problem since teachers were handling 7 to 11 classes. As a result teachers were lired,

! overloaded and underpaid.

«  On the administrator’s side, difficultics in scheduling of classes and loading of teachcrs were
encountered. This was brought about by curricular changes like the time allotment given to
subjcct arcas. Scicnee is now taught 60 minutes/day while the non-scicnce subjects cxcepl
Technology and Home Economics arc taught 40 minutcs/day. This results in the overloading of
scicnce tcachers comparcd with the non-science teachers. To solvc this problem, the tine
allotment fur non-science subjects was raised 1o 60 minutes a day.
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Science | Curricutum at Secondary Level

The Science I curriculum is exploratory and multi-disciplinary in naturc. It is developed around basic
principlcs and concepts of chemistry, physics, biology and the earth sciences. T is intended first to serve
as a link from the clementary to secondary scicnee courses and second as an introductory coursc for the
biology, chemistry and physics subjects. Its major objcctive isto develop technological consciousness and
scientific literacy among the students wha could assist in nation building. Activitics are made more
mcaningful when scicatific concepts and principles are made o conncet with student’s daily living
expericnces. The relevance of technology and its products are emphasized. Specific examples of scientific
studies mostly about the Philippines in focus arc incorporated. For cxample a scientific study on tilapia
is discussed in dctail to illustratc all stcps in the scientilic method. Following are cxcerpts from Scicnce
and Tcchnology 1 texthook,

“Whenisa study called scientific? A study of tilapia will clarify the meaning of the term scientific. THapia,
a joodfish commonly seen in local markets, has been subject of scientific and technological studies to improve
its size, increase its meat content, and speed up its growth to full size. Dr Deogracias Villadolid, a Filipino
ichthyologisi ( a scientist who specializes in the suudy of fishes ), brought the tilapia to the Philippines sometime
after World War [1.

“Recently a team of ichthyologists in Hadera, Isracl, discovered a technique of changing the sex of a
Population of young tilapia in a container tank to almost all male.... Male tilapia is desived because they grow
faster and develop more meat than 'he females. The process of changing the female to male, known as sex
inversion, consists of feeding thent wn an androgen dict.....

“The sex inversion process is expensive. If requires the use of concrete tanks, large amounis of warer,
and a supply of food and androgen for the fust-growing tilapig....

One ichthyologist made the hypothesis that sex inversion vould be done with much less expense by
placing thers in a natural body of water such as a river, pond, or lake...

“To try out his hypothesis, lic planned an experiment using three cages sunk in a natural pond and one
concrete tank filled with water......

{From Cortes, ctal, Integrated Science and
Technology for a Better Life I,
Basic Mcdia Syslems, Manilla, 1989)

The Scicnce I curriculum is technology and cavironmentaily oricnted. Desired learning competen-
cics arc prescribed for First Ycar Science. The competencics expected of siudents at the end of the first
year science and technology programme are:

£ Introduction to Science and Technology
o Apprecialc the contributions w scicace and technology of outstanding Filipino scientists,
+ Demonstratc knowlcdge of the processcs of scicnce in solving simple problems in daily life.

« Apprcciale the scientific valucs of open-mindedness, orderliness, paticnce and sharing ideas
with othcrs.

«  Appreciate knowledge of how science and technology affect human beliefs, practices and ways
of thinking.
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II. Some Forces Around Us

« Dcmonstrate understanding of force and work.

o Develop skill in measuring forces.

« Appreciatc the imporlance of using standard measuring instruments and units of measure.

o Dcmonstrate inlellectual honesty and accuracy.

IH. Investigating Maiter
« Dcmonstrate understanding of the propertics, identification and classification of matter.
« Appreciate the usc of modcls to cxplain the behaviour of matter.

o Dcmonstrale skills in mcasuring properties of matter.

IV. Formis and Transformation of Encigy

« Demonstrate understanding of cnergy, its forms and transformation,

« Apprcciate the importance of using energy wiscly.

« Dcmonstraic understanding of the encrgy sources in the Philippincs and their uses.

«  Demonstrale awarencss and understanding of natural cvents and phcnomena made possible by
energy transformations and biogeochemical cycles of matter in the covironment, and concern
for their disruption through human intervention.

V. Changes Occur Naturally
¢ Demonstrale understanding of physical and chemical changes.

« Decmonstratc understanding of the changes occurring in the lithosphere, hydrosphere and
atmosphere.

«  Understand the implications of physical and chemical changes for the cavironment and for man.

V1. Living Things and Their Eavironment
« Understand the interaclions of living things with their environment.

«  Appreciale how nature maintains balance at the individual, population, community and ccosys-
tem levels or organization.

. o Gain understanding of (he scicatific principals and methedology in § revenling environmental
degradation.

«  Manifest appreciation of man's rolc in improving, conscrving and protecling the environment.
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V1L Eanl’s Place in the Universe
» Demonstrate understanding of the solar system.
+ Undersiand the effects of carth’s motion, shape and inclination on time and seasonal changes.

o Apprcciate the influcnce of scicnce and icehnology on space cxploration.

Evaluation of Student Achievement

Quizzes, periodic tests and departincnlal examinations arc mostly cognitive evalualion of student’s
achievement. These arc (cacher-made tests which arc usually of the objective type. Quizzes may be given
daily or weekly. Periodic lests and deparimental cxaminalions are given at every grading periad (usually
every 3 months).

Therc are no public examinations at the cnd of Lthe elemcntary level. A public examination, National
College Entrance Examination (NCEE) isgiven (o all students who linisb the secondary level of education.
This examinalion is conducled by the National Educational Testing Centre of the Dcpartment of
Education, Cullure and Sporis. Siudents who pass the NCEE can qualify lor admission in the instilutions
of higher learning.

Evaluation of Lhe students behaviour and attiludes are included in Lhe student’s report card, These
behaviours arc punclualily, personal cleanliness and grooming, sociability, cooperation, indusiry and
courtcsy arc examples which (he students may be rated. The ralings are in Lthe form of qualitative
descriptions such as poor, good and outstanding,

Practical work are seldom cvaluated or not al all. Some tcachers mayevaluate practical work through
the usc of pencil and paper Lest or in the form of laboratory reports submiltcd 1o every activity/experiment
performed by students. Some teachers are rcluctant to accepl the different ways of evalualing praciical
work because of the difficulty of the evaluation instruments and much time consumed because students
have to be lested individually.

Teacher Education

In the light of major reforms in the educational systcm, the Scctoral Action Plan for Manpower
Devclopment oullined the main strategy for scicnce and mathematics developmenl at Lhe secondary level.
Included in Lhis strategy ar¢ “1c teachcr-training programmes.

Two kinds of teacher training on programmes were identificd. These were he certificate program-
mcs and (be diploma programmes. The cerlificate programmes arc geared for teachers with litlle or no
preparation in the science field theyare teaching. This will be offered for Lwo summers or part-lime studics
over three semesters. The dipioma programmes are for tcachers who necd strengthening or upgrading
sincc they have some preparalion in their science fields. These will be offered in all fields and it is hoped
that tcachers move on from the certificalc to diploma progranunes, Very few slots are allotted for Lhe
masler’s programme. Major cfforl of the Plan will be in the cerlificate and diploma programmes (han in
Lbe master programme sincc it has been the expericnee thal teachers who finished the master’s programme
go into collcge 1caching.

Allotment for the two progranmes showed that the certificate programmes are for teachers in
physics and chemistry. For Lhe 2 sununers about 140 tcachers (60 per year in physics and 80 per year in
chemistry) will be traincd [or the first ycar and 200 teachers for Lhe second year. For Lhe parl-lime three
scmesler programme, again 140 1cachers (60 physics tcachers/year and 80 chemistry year) will be (rained
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for the first year. Then for the sccond year, 200 teachers for the first semester and 140 teachers for the
second semester.

For the diploma programmes, atotal of 360 teachers will be trained for a year. This is a rough estimate
based on the teacher-training institutions capabilitics, availability of teachers who can be freed [rom their
schools for one year, and availability of funds. Breakdown of thesc teachers to be trained are:

Mathcmatics = 100 a year
Biology = 80 a year
Chemistry = 60 a year
Physics = 6l a year
Intcgrated Science = 60 a year

11

124

(%)
| BEST COPY AV,
ERIC AILABLE




A
o

12. Thailand

The Educationai System 3
The Thai cducational system is 6-4-4 (six years at the primary levcl, three years at the lower secondary
level, and three years at Lhe upper sccondary level). Educational administration is centralized. All schools

throughout the country use the same curriculum authorized by the Ministry of Education.

Compulsory cducation is six years. At present, about 95 percent of the children in the 6-11 year age
group are enrolled in primary schools.

However, secondary education in Thaitand is not compulsory. In 1989, about 47 percent of the
children in 12-14 year agc group were enrolled in the lower sccondary level (grades 7-10) acd about 38
percent of the 15-17 year age group were enrolled in the upper secondary level. Study at the secondary
level depends on the parents' altitude, finance and the studcnt’s abilily.

Education altcr the secondary levelleads to two lypes of programmes; the four-ycar bachelor degree
program, and the one to three year diploma programme. There are about 79 institutions which now offer
the bachelor's degree. These include 36 teacher colleges, 27 private colleges, 14 public universities and 2
open universities.

Entrance to any public universily is very competitive since only about 20-30 percent of the applicants
can be accepled. For example, in 1989 the instit utions of higher learning accepted only 22,282 out of 93,341
applicants. An cntrance cxamination is the main criteria used (o selcct applicants.

The onc to threc year programmes arc offered in morc than 100 institutions. Thesc programnies are
aimed at training technicians and skilled workers.

Graduate prograinmes are offered al most universitics. Enrolments in graduate programmes are
incrcasing rapidly.

Science Teaching in the Secondary Schools

There are threc levels in the lower secondary education programme M1, M2 and M3 (equivalent to
Grades 7, 8 and 9). At present, scicncee is a required subjeet for all students in all grades and is studied
four periods a week. The seicnce course offered is an integrated science rather than separate disciplines
such as chemistry, biology or physics.

In 1991, science will be requircd for only three periods a week for all lower secondary students in
all grades. Schools are encouraged to offer more scicnce clective courses. Students may be allowed to
select to study scicnce up to 10 periods a week. The cleetive science courses are more locally oriented.
Each school can develop its own scicnce course or can sclect any other scicnce courses for their students.
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It is expecicd that the study of science, by this approach, will be morc locally oriented, and will be more
relevant and suitablc for the students’ intcrests, needs and abilitics.

Atupper sccondary cducation (Grade 10-12) students who plan to lurther their cducation in science
or science relatcd ficlds would be guidcd to take disciplinc science courscs such as chemistry, biology and
physics up to 10 periods a weck lor the whole three years.

Students who plan Lo terminatc their studics upon graduation or lurther their education in ficlds not
related to science are required Lo take scicnee three periods a weck for two years. Physical and Biological
Science (PBS) is specially designed for these non-scicnce students. The PBS curriculum is a modular
approach and emphasizes more on social issucs, the cnvironment, and consumer science. There arc 14
independcnt modulcs, Studcnts are required to study eight modules in any scquence of four scmesters in
three years. The fourtcen modules are: Solar Encrgy, Light, Colouring Matter, Elecirical Appliances,
Invisible Rays, The Earth and Stars, Synthetic Materials, Sound in Evcryday Living, Natural Resources
and Industry, Good Living, Mcdicine and Lile, Our Body, Evolution, Heredity and Environment.

The Lower Secondary School Science Curriculum Development

Onc of the most important movements on school scicnce education in the history of Thailand was
the cstablishment of the Institutc for the Promotion of Teaching Scicnce and Technology (IPST) in 1972,
Many ncw scicnce curricula have been developed and implemented. The first IPST lower sccondaryschool
science curriculum was implcmented in 1977 and reviscd in 1988. The revised curriculum is more
technologically uricatcd. Activitics on practical problcm solving concerning student’s own communilies
were added. For cxample problems of hygicnc and drinking watcr for a particular community arc poscd
to a group of studcnts Lo solve thcm mentally and practically. Other examples of communily problcms
which arc recommended lor studcnts to solve arc: Soil Quality, Water Quality, Surplus of Agricultural
Production in 2 Particular scason, Food Habits Problcms of somc Minorities, Misuse of Particular
Woadland Arcas, and problcms of Making Fish Sauce in some areas elc.

The Lower sccondary school scicnce curriculum is developed by The General Scicnce Design Team
which is a division of IPST. The tcam is made up of classroom teachcrs, supcrvisors, teacher college
instructors and university lecturcrs whowere recruited as a scoonded stallto work part-time with the IPST
pcrmancnt stall.

The initial decisions concerning the overall organization and philosophies of the new curriculum
were made after conducting scminars and after the tcam completed intensive studies of materials which
have alrcady becn produced in other countrics. The curriculum however, does not follow any particular
curriculum from another country. Writcrs have attcmpted to develop a Thai-oriented modern science
programmic for Thai students. The conceptual scheme of scicnee at the lower secondary school level is
shown in fig 1.

The lower sccondary school scicnce courses arc interest motivated and involve students in doing
science, identilying problems and looking for methods of solving them. All curriculum matcrials and
activitics arc designed to cnable students to observe their environment, enrich their experiences, and
develop skills such as ubscrving, communicating, mcasuring, hypothesizing and experimenting. Through
doing sciencc students gain knowlcdge of scicntific facts and principles and have a betier understanding
of nature and their cnvironment, The practical expericnce of doing scicnce also devclops students’
scientific attitudes in hopes of altaining a rational outlovk, open mindedness, persistence, co-operalive-
ness, crilical and tolcrance of opinions, hencsty in presenting obscrvations, cle.
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- Travelling in Space

Changing Landscape -~~~ i T T——— Communication and Transport
ENERGY - I

Water —__ Energy Transformation —__

o T Formsof Bnery = ENVIRONMENT
7. Atmosphere ::'—__"__— T Utilization of Energy —

Rock and Minerals -— CHANGES OF MATITR
Transport in Living things
Soil ——— Increase of Agricultural Products T~ Living things & Environment

T ——— Food and Encrgy
/ I TT— Growth and Reprroduction

TTTT——— Population and Balance of Nature  —— -

Food Agro-Induslry

Fig I. Conceptual Scheme of Science at Lower Secondary Schools in Thailand (Science Education in
Secondary School in Thailand, Dr Nida Sapianchai, former Director of IPST)

Curriculum Materials:

In curriculum develonment at IPST, four areas are developed concurrently: the students’ books and
teachers’ guides, the evaluation, the teacher training and the development of equipment. The IPST
approach is shown in figure 2.

Students Books and Teachers’ Guides:

The former Director of IPST Dr. Nida Sapianchai described the specific characteristics of IPST
students’ books and tcachers® guides as lollows:

“The students' books contain many activities and experintents around which questions are asked and
the students find the answers front observation and from analysis of experimental results. The questions were
constructed following analysis of the mental and manual operations required to develop scientific and
mathematical concepts. The questions guide the student’s leaming and place him in the role of the discoverer.
The teacher directs the operations, controls the pace and provides assistance when the student or group gels
stuck. The teacher also consolidates areas of the subject itt more formal presentations. The students' book is
notintended to provide the complete story. It is not a text in the traditional sense but a guide to learning.”

“The teachers’ guides contplinient the students' book by providing most of the answers to the questions
and by highlighting the important aspects of each section. It gives the teacher additional background material
and information on pacing the programme, and on the advance preparation necessary for each experiment.
The guides suggest outlines for pre- and posi-lab discussions and illustrate liow the major concepts in the
cotirse might be linked together.”

Evaluation

The teachers’ guides contain many test items that have been tricd in trial schools. Tt sets out the
method of writing ilems and encourages the teacher Lo write his/her own items. Teachers are encouraged
lo assess sludents’ achievements in all three domains namely cognitive, affective, and psychomotor
domains. )
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Fig 2. Development of IPST science curriculum materials
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The IPST In-service Training Programme

Tcachers who would tcach the IPST curriculum are the same teachers who formerly taught
traditional scicnce. They arc lamiliar with traditional science topics and traditional leaching stylcs. This
creates (he most difficult problem in developing the new cusriculum at IPST. Al curriculum developers
at IPST rcalized that the . _ess of their work depended upon how well they could train these teachers.

IPST has devoted greal effort in developing the most cfficicnt in-service training programme wilhin
the limitations of budgets, manpower and time. Tcachers nceded o be trained in many areas: rcnewal and
extcnsion of scicnee content, usc of new cquipnicnt, management of cxpcriments, and teaching with a new
style.

The programme has been developed 1o ensure that teachers:

« have asympathctic alitude to the new teaching approach;

« undcrstand the subjcct matler;

«  know how to usc the ncw materials including the visual aids and laboratory equipment.

As part of the programmc, IPST adopted a teaching approach which integrated content with
method. Instructors usc the methods they would like to see tcachers usc. Teachers, during much of the
in-service training programme acted as high school studcents whilc instructors acted as high school
teachers. With this tcchniyue, tcachers arc cxpected to learn science content and methods of tcaching
simultaneously. Howevcr a fcw special lecturcs on science content, Leaching techniques, and evaluation
techiniques are offercd. In addition to thesc, teachcrs have opportunitics to;

perform all cxperiments which they will have 10 manage in the classroom;

« obscrve and usc videotape, audio slidc-tape,aundio ffimstrip and programmcd instruction book-
lets about the classroom management of experiments, laboratory safety, etc. and

o discuss the IPST philosophy and objcetives of science teaching, tugether with its evaluation.

It could be elaimed that the development . f this lower sccondary school seicace curriculum was
among the most important curriculum developments in Thai cducational history. All scicnce content have
been carcfully sciceted. It is up-to-date and designed specifically for the Thai socicty.

The inquiry teaching approach was introduccd and tcachcrs werc strongly encouraged to use it.
Teachers attended 3 - 6 weeks of the [PST in-scrvice teacher training programme at IPST or at the local
centres beforc teaching any IPST courscs. The emphasis on the laboratory led the IPST general science
design team (o scarch for cxperiments and to invent new, incxpensive school scicnce equipment which
required the use of local materials.

However, 3 - 6 wecks of in-service trainng did not necessarily mean that all tcachers could teach
the IPST courscs satislactorily. This was only the beginning. Many tcachers still needed help on a more
continuous basis.

IPST Sclence Equipment

Before the cstablishment of 1PST most of the scicnce equipment used in schools were imported.
Now 90% arc made in Thailand. IPST has its own Equipment Design and Production Tcam (EDPT) to
develop cquipment prototypes. In developing scicnce cquipment prototypes, the EDPT works in close
co-operation with the Curriculum Design Team (CDT). The CDT providcs nccessary information about
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the functions of each piece of cquipment 1o be used. EDPT designs and makes equipment protolypes
according to the requests using some criteria that each equipment prototype should:

« give results in accordance with the objectives;
» be used casily and safely, and without any complications, and it should provide apparent results;
+ be able to be manufacturcd inside the couutry using local materials and in country technology,

« be uscd in more than onc experiment, the accessories of onc sct of equipment can be used with
another;

« be kept in thc form of a kit, equipment [requently uscd in the unit should be in the same kit;

« beinexpecnsive and durable.

The working proccss of designing and developing scicnce equipment is shown in the following
diagram Fig. 3):

CDT provides dctails about cquipment requirements

EDPT makes rough drawings of the ¢quipment
and specifics matcrials uscd

l

Together CDT and EDPT discuss the drawing

l

EDPT produces 2 - 3 equipment protolypes

CDT and EDPT tries out the equipment prototypes

N
EDPT produces equipment prololypes
to test in schools

CDT and EDPT do the foiiow up
of equipment prototypes uscd in schools

v
EDPT makes detail drawings of the equipment
and sends them to Ongkanka* for mas production

l

CDT and EDPT follow up the use of
the cquipment in schools throughout the country

Fig3. The [PST Equipment design and Production Process.
cbT = Curriculum Design Team
* EDPT = Equipment Detign and Production Team
* Ongkanka is the business section of the Teachers Association of Thailand.
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According to the workiog processthe EDPT docs only rescarch and development of science
equipment prototypes. The mass production is under the charge of thc Ongkanka,a business section of
the Teachers Association of Thailand. Howcver the EDPT and Ongkanka work in ciose co-operation, by
having a Co-ordination Committce which meets frequcntly.

Generally, Ongkanka produces equipment following the design of IPST. However il Ongkanka
wants to change th~ design to be more suitable for mass production, the design can be negotiated with
IPST for considerai.on and permission. EDPT provides academic assistance to Ongkanka especially on
quality control.

The EDPT has already designed more than 300 cquipment prototypes both for school science and
mathematics teaching.

The design of the inexpensive and locally manufactured scicnce equipment not only makces the
cquipment affordable, but also creates the industry of science cquipment production inside the country,
vsing local malerials.

Having EDPT working in closc co-operalion with the Curriculum Design Team provides more
ltexibility in curricutum development. The Curriculum Design Team can design activitics freely since the
cquipm2at needed can be developed as desired.

Implementaticn

The IPST lower secondary school science curriculum was first implemented in 1977 with an intensive
follow up programmc. The first revision of this curriculum was donc in 1988, It was expected before
implemcntation that tcaching techniqucs and budgets for cquipment and consumable materials wousd be
two main probiems that would facc the implementation. The first problem has been solved through the
IPST organiscd in-scrvice training. In addition, claboratc teachers’guides have been produced by [PST to
assist the teachers in their teaching, It is also lcarned from the follow-ups, Lhat these teachers' manuals
have been of iremendous help (o Lhe teachers.

School budgets for cquipment and consumable materials pose a scrious problem. To help the
schools, the IPST has designcd low cost cxperiments using incxpensive equipment. Students usc alcohol
burners instead of gas burncrs, measuring spoons as balances, syringes as measuring cylinders. Every
group of three students is provided a student kit which contains basic equipment. The IPST has every
reason to be proud of its designing of protolype cquipmenl Lo lower the production cost and render
possible the local production.

The implemcntation of curriculum in such developing counlrics as Thailand tells us that teachers
are thc most important mechanism. The training programmes conducted to help them acquirc the
nccessary skills and confidence, are of utmost importance. In this conncction, equipment and tcaching
materials must be readily available so that the schools can purchase them at rcasonable prices. The
tcaching/learning will never achieve its goal if the whole process relies solely on the teachers inproducing
the equipment and malcrials nceded.
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The Asla snd Paciflc Programme of Educational Innovatlon for
Development (APEID) has as its primary goal Lo contribute to the building of
national capabilities for undertaking educational innovations linked to the
problems of national development, thereby improving the quality of the people in
the Member States.

All projests and activities within the framework of APEID are designed,
developed and implemented co-operatively by the pasticipating Member States
through nearly 200 national centres which they have associated for this purpose
with APEID.

The 29 Member States participating in APEID are Afghanistan, Austrelia,
Bangladesh, Bhutan, China, Democtatic People’s Republic of Korea, Fiji, India,
Indonesia, Iran, Japan, Lao People’s Democratic Republic. Malaysia, Maldives,
Mongolia, Myanmar, Nepal, New Zealand, Pakistan, Papua New Guinen,
Philippines, Republic of K.orea, Samoa, Socialist Republicof Viet Nam, Sri Lanka,
Thailand, Tonga, Turkey and Union of Soviet Socialist Republics.

Each country has set up o National Development Group (NDG) to identify
and suppont educational innovations for development within the country and
facilitate exchange belween countries.

The Asian Centre of Educationat Innovatlon for Development (ACEID),
anintegral part of the UNESCO Principal Regionai Office for Asia and the Pacific
in Bangkok, co-ordinates the activities under APEID and assists the Associated
Centres (AC) in carrying them out.

In the fourth cycle of APEID (1987-1991), seven programime freas have been
selected for the purpose of concentration. These are:

1. Universalization of primary education
Centinuing education

Education and the world of work
Restructuring secondary education

Educational lechnology and information technology

IS O

Ttaining of personnel including professional support services and distance
education

7. Science and technology education including seience for all.
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