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i The Preparatory Working Gx:oup Meetiné on chenoe Edumticxi was ‘
Y -~/ "heid at Seonl Republic of Korea from 7-12 July 19]5 under the Asian
FE Programme, of Educational Innovation for Developmfnt (APEID). .

f - ’I‘heMeetingwasorganized jointly by the Korean Educational

| ‘Development Institite (KEDI), an |Associated Centrg of ACEID, and
the Asian Centre of Educational Innovation for Development (ACEID),
Unesco, Regional Office for Educaiuon in Asia, witP the co-operation
of the Ministry of Education, ic of Korea and Korean National

o8 Commissiop for Unesco. The M ting was. attended by participants
from seven countries,* and cbservers from SEAMEO, Ministry of

. Education, :Repubhc of Korea, ang Unesco expertsr '

This Meeting was. preparatory for the APE]]P Techmcal
Working Grrup Meetingon Scieu?e Education to bF held .in Quezon
City, PhLilippines, in October 197§, and charged \\pth the formulation.
of a frame of reference and guidelines for the l{ir.te‘t meeting. -

The objectives of the Meeting were : ] '

i) To explore problems, issues, approaches pnd strategies
in science education at tb'F basic level, for‘ school children
and out-of-school children, youths and adp.lts and trends
of innovative efforts to relate them to the development
goals of the countries. f

ii)'To evolve a philosophy of scieice educadon at the basic .
level, in the light of the aforesaid explor tions and in
relation to the emerging needs and trends in develop-
ments in the spheres of education and science and tech-
nology in the Asian regipn.

_ iii) To/suggest guidelines oxr (a) the development of a new
approach/approaches to science education at the basic
lével and appropriate st;rategxes and methods for.trans-

ating the approach/approaches into instructional pro-

grammes and on (b) the preparation of modules and

/ instructional materials in other forms.

Meeting opened with the address of welcome by Dr. Yung
e, Director of KEDI and by Oz. A. Latif, Chief of ACEID.

ia, japan Republic of Korea, Malaysia Ptulippmes " Singapore .
and Sri Lanka. 1



Scwuce in basic fzqtctiaﬁal edieation

. Dr. Lee in his address observed that we are now hvmg in an
_era in which many problems of new dimensions are continuously
chanengmg us, redirecting the paths along which educational reform
1fnnsi: be effected. Fundamental reforms in education are essential as
@ means o keep abreast of the changing needs’ of society.

The volume of scientific knowledge and information is expanding
at an accelerating speed. This reality renders it necessary to develop
in smdents high standards of scientific modes of thinking, learning and
inquiry, which would set in motion 2 self-generating mechanism for
further production of knowledge. Reforms in the goals, contents and
methods of education must be appropriately buttressed by reforms in
" educational management. It is also essential that reorientation of the
curriculum coment and organization be implemented concurrently with
relevant in-service teacher education programmes, through which the
new views concerning the objectives of science education and the attendant
curricilum changes may be properly understood and assimilated by the
teaching staff, Critical reappraisal and bold innovation are due in all
areas of learnming and education, and the needs are more urgent in science
‘education, whose goals and concepts must be redefined in terms of the
problems we face in Asia. The task facing us calls for a highly sophisti-
cated and comprehensive approach. ,Some systematic thinking on a
‘general philosophical plane should be combined with concentrated studies
addressed to specific cases. The problems we face in Asia nowadays
may bear unique characteristics, but the majority of them are of sucha
pature as to require co- operatwe endeavour between the countries in the .
Asian region and the world at large ‘

Dr. Latif, in welcoming tla’d particlpants and observers briefly in-
troduced the nature and significance of the meeting and explained the
background objectives and operational modalities of APEID and the role
that KEDI and other Associated Centres have played in Regional co-
operation in edu@auonal mnovation. /

Dr. Yung Dug Lee (Republic of Korw) was elected chau'man.
Dr. Dolores Hernandez (Philippines) cu-chairman; and Messrs. Beng
Thiam Koh (Singapore) and N. K. Sanyal (India) repporteurs. Dr. D.
Hernandez (Philippines) and Dr. V. Prakash (Malaysxa) were elected
- chairmen of the two groups. ;

The organizing committee consisted. of Dr. Se Ho Shin (KEDI)
Director of the Meeting, Dr. M. C. "ant, Specialist in Science Education
(ACEID), and Mr. Sah Myung Hong, (KEDI)/the Secretary of the Meeting.

The Meeting, in the first few plenary sessions, discussed the
country reports and cther experiences presented by the participants,
identified the main trends, problems and gaps in science education in the
Asian region, and deliberated on the emerging concept of national de-
velopment. The meeting then divided itself into two groups. One group

ii




Preface

~ analysed the role of basm educauon as funcuonal to national development '
goals w1th implications for:science education at the basic level. The.
second .group looked at scientific and technological development as func-
nonal to national development goals with implications for science.educa-

* tion at the basic level. Both'the groups met again in plenary sessions and
synthesised the groups’ tbmkmg into phﬂosophy, aims and objectives of
‘science education for national'development. The plenary then suggested

_ guidelines for developing new approaches, strategies and methods for
translating these .into 1nscrucnonal programmes.

In the concludmg sessmn, the draft report was comsidered and.
adopted with certain modifications wh1ch have been incorporated in this
final. report.

-
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Chapter 1
SOME INNOVATIVE EFFORTS IN SCIENCE EDUCATION

i

This chapter is based on country reports submitted by the partici-.
pants from Japan, Republic of Korea, Philippines and Singapore and orval

presentations made by participants from India, and Malaysia. It has been:
augmented-by other materials available in the Meeting and observations -
and comments made dyring discussions. -
In all of the participating countries, strong emphasis is being laid on the

improvement and expansion of science education throughout the school stage.
It is recognized by the national authorities that an understanding of science and
its processes is necessity for the children and youth of today and that without
this understanding they may not be able to take their part in national develop-

, ment. It is also being more and more recognized that the teaching of science
is not limited to just one subject among the many in the curricalum, but is one
of the best vehicles for educating the child by helping him to sharpen his, sense
of curiosity, critical thinking and use of the scientific methsd for identifying
and solving his problems. This is being reflected in designing the new primary
or lower secondary science courses as ‘'integrated science’ or even by inte- '
grating the subject of science with language, mathematics and social studies.

' wiThe new- prifiary and lower secondary science courses are being made

" more 'activity centred', encouraging the discovery approach, with an emphasis
on pupil activity. As the'revised syllabuses are wider in scope, much_of the
factual content, which is not quite essential at this stage of schooling, has been
pruned down in these courses. '

S - In order to cope with the change some countries have adopted a gradual
"approach; from the current science syllabuses they have selected some topics
which lend themselves to *activity approach’, and have dcveloped for these topics
instructional materials like teachers guides and textbooks. The rest of the
* topics are taught by ‘the teachers in the traditional way,

As the emphasis in the new science courses is on 'doing’ rather than
‘reading’, various attempts are being made to develop simple science equipment
with high instructional value. Most countries have established science equip-

, ment designing and production ce'ntr_es. These operate either as independent
units or as parts of the Science Curriculum Development Centres.

10
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pore. Its area of greatest influence is the lower secondary stage and program
: “mes at th:ls level are aimed at enriching the experiences of the pupﬂs.

A variety of printed instructional materials like teachers guides, students’

work ‘books, -supplementary r&ders, and science magazmes are bemg developed.
f m support the science teaclnng programmes. ,

A recent innovation in the Philippines is the preparation of a series of

. modules on the scientific principles behind agricultural practices. Another in-

. novative project is the ISOS (In-Schbol-Off-School Project). This is an alter- -

-'native delivery system wkich.enables one teacher to teach a larger number of

’ studénts. The project utilizes' the concept of continuous prog'ession. Self- -
. learning kits in science and maths have been developed and are bemg used in

- the . experimental schools.

Extending science education opportunmes to a larger number of institu--
tions, especially in the rural areas, and promotion of scientific literacy through
youth centres are being attempted in India.  Integration of formal and non-
formal education is. being adopted in some countries. .- .

As the teacher remams the pivot of the teaclnng- learning process, a,

- variety of in-service training programmes are being innovated in parnclpatmg

Member States. Skills for improvizing simple science equipment from locally

' available materials are being encouraged both in the pre-service and in-service

educat:ion programmes.

o Self-mstrUctional materials for teachers to upgrade and update their
science knowledge and skills are being developed and have helped greatly in

. improvlng the quahty of teachers.

e

'The major concern behind all of these innovations in the field of science

' education is to bring about a change which will make education functlonal -en-

compassing formal schooling and non-formal instruction and aimed at expanding

" and improving opportunities for the kinds of learning fundamental to life and

work so as to meet the minimum needs of all.

il

. "Use of BTV and films to enrich science teaching is increasing. In. Japan,
S al_:out 70 per cent of the primary schools and 30 per cent of the lower secondary
. 'schools are utilizing the ETYV. science programmes. ETV'is playing a signifi-

" ‘cant role in science teaching in primary and lower. secondary classes in Singa--



Chapter I
- TRENDS, PROBLEMS AND GAPS

o

o An analysm of the Aslan edumuonal development efforts of the last decade
,ff shoWs clearly that greater and greater emphasis is being placed by the Member -
.sgtes on the mprovement of science education. High priority is being accorded
- 10 science educanon, its expansion and its qualitatlve improvement in nauonal

' development plans. Various innovative efforts are being made by the countries"

- to meet the cl:allenge of t&ching better science mthin the 1im1ted available

- resources. ‘

A review of the presentatton of country reports by the parncv;-ants indi-
cates the emergence of certain common trends, problems and gapo. These can
.be convemently grouped under the followmg heads ;" o . .

,'I‘rends ' . ' : . I
‘A, Curriculum organizatibn and methods ’ -

1. Thereisa ‘growing trend towards (a) relatmg sclence education )
‘to the developmental‘ needs of the nation (child, family, society
and community) at tbe basgic level of schooling and (b) a shift
‘from factual teaching to conceptual. -understanding througb apph-
cation of'ﬂcquired knowledge and 'skills to-daily life problems

2, _Establishment of science curriculum centres for desigmng,
" testing and utilizing instructional materials. . - .

3. Progressive development of 1nd1genous curriculum program:mes
' instead of adopton or adaptatIon of foreign programmes.

4. Tendency téwards a unified or integrated approach of content.
not only within the various branches of science but also w1th,1n
-the areas of social sciences and hu ties. .

S. Stress on ﬁrst-hand expenences by pupils 1n the learning
' Process and emphasis on inquiry approach. -

6. Developing new instructional and management systems.

7. Increasing use of clinical, micro-testing or/and pilot testmg
- before large-scale introduction of a change.

8. Picldng out some topics or areas of the exisung curriculum
which lend themselves to an activity approach and preparing
‘supporting materials for teachers for developing an inquiry

approach to teaching science.
3
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. inawrils reisted 10 some selected developmental sress;

i B ‘agricuitive. _

I Incrensiag uee of foxmative evaluation.

@li. Crestar coscers for affective 4ad peychomotor domein abjectives.

i.m‘wm
W&mumhmmmd
MWMMW

2. Incressing aes of mase medis and audii~visus! tsachiag aids.

3. Growiag isterest ia developiag sew tastructions] resources like
W.MMMWMMNJ-W“«M

'd‘ Use of integrated package programmes iacludiag syllabuses,
Mmm guides, waching side, training and sveluation

L N mummnumunmnucum
10 avess which are more amenabis to such trestment.

| C. Nowrformal education
1. More smphasis 08 out-of-class sclence activities ~ science
cantres, sciesce lairs, scieace clubs, Seld studies, or scieace
periodicals.
2. Grester wse of science pericdicals, publications and radio and
*  wieviston programmes. ,‘

D. Traisiag
1. An swaressse of the ased 0 revise pre-service trainiag ia line
with the sew sciwol curriculs.

2. Liaking ia-service teacher training with curriculum changs.

E. Collibarstion
1. Natiosm} « Associstion of expertise from caiversities, -

‘ fasciostes, tencher traiaisg colleges, prolvestoml
wacher orgasistions and cisssroom Wwachers on consuliacy/
purt-timne busis in development of curricalum changs progrstmases.

M « Crester T -couiltry co-eperation is developing
pENgERIRINS osliaborstion sad siaring of experiences.

aties and comsulBtey services.
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Trends, pr-dlems and gaps

' mem
. 1o Lack of clear and viabie ubjectives for sciencs ecducation at the
- basic lovel in tazms of puptls sttainment, end failure in con-
sisteatly transiating them into materials and methods uf
iastruction.

2. Tursistence of rots learniag ia classrooms despits attempts to
maks science learniag investigatory sad faquiry-oriented.

3. Science curricuium still conming wo many usrelated facts.

4. A tragmented rather than & systems spproach to changes in

- Sclemes curriculum dus to:

8) plecemesl nature of efforts withowt lakiag curricalum
development to satiosa! policy with the assurasce of
contisuity of etiorts and svailability of support.

b) lack of integration of sfforts to link and co-ordinats with
chnages in tescher education, maserial production, in-
structionn] sad mansgement s7stems.

3. Lack of wlidity, reltadility and cbjectivity in evalution prac-
ticss and examisation systems and feilure to utilize svalumtion
results for lastructions] purposes.

6. Lack of ressarch base ia dewsioping tanowative programmes.
B Masurials aad media ,
v 1. Persistence of lack of adequate supply of science equipment destite:
a) Bomblisheent of science squipment deuign centres ;
b) Poreign aid for supply of squipment.

2. Neglect of iduntification sad mobilisation of altermstive resources
oad mesas available in the commusity sad eavironment.

3. Lack of relevast instruciiona] meter .als ta sations] langusges.
4. Lack of stundurdined scientific wrmisclogy s sational lengus ges.

"C. Tramiag
' 1. Lack of defiattion of the new roles and basic competencies of
suchers, resuiting is issdequate pre-service tsscher tratming
programmes.
2. lnetiective iaespervice trainiag courses due o one of more of
e ollowing resscas :
a) short durstion ; .

14
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b) lack of incentive or motivation ;

¢) transmission losses in multiple -ter training programme ;
- d) fesling of insecurity by the teachers;

e) inadecumte pianning and preparation on the part of trainers.

D. Admisistrative
1. Lack of appreciation for the crestion and identification of
noeded resources for learning of scieace through activity

" approach.

2. Rigidity of sadministrative rules and procedures - lack o’ com-
muaication, co-ordination and diffusion at wrious levels.

3. Lack of orientation of supervisors and policy makers.

4. Lack of professiooal approsch and expertise in designing
and planaing ianovations in science education.

$. Bver-growing size of classes at the first level of education.




Chapter Il

' PHMILOSOPHY, AIMS AND OBJECTIVES OF SCIENCE EDUCATION
FOR NATIONAL DEVELOPMENT |

|

The last few decades have seen an unprecedented growth in scientific
knowiedge and its appiication to techmology. Science and technology bave
surted to make an impact on the every 'ty life of all citisens, which makes
it imperative that all should have at jeast somes understandiag and appreci-
ation of those sspects of science which affect their duily lfs and future.
wmumm:mwmmmmmw
24 expOCed 0 accrus from an underswnding and application of science mve
snfortucataly not materialised in mesy Asian commtrics. The ressca for this
muumzummumum.ummmnuma

mm-:mmmsm-awaymtm
Hwracy asd semeracy o & beosdesiag stream of the populstion but should
also concers ttself with preperiag the buse for devolopment of scientific and
tecimnlogical maspower which is so necessery and indispessable for mational

In the recent pust, sstiossl development was primarily referred-to ia
terme of economic growth and wes equated to an increasting Gross Natioaal
Prodect (GNF). Esperience has bowever shown that an iacrease in-GNP does
ot secessarily result ia the fmprovement of the levels of livisg and weil-Deing
of e eutire mution: it mey bave the opposite effect and result in the rich gettiag

”rlﬁ-touthmmm Usemployment, iasquitable distribation of

wealth, bunger and melsutrition, fll dealth, illissracy and other similar prob-

©  leme lave costineed is maay places in spite of a rise in GNP. This lus je® w
- (g etgauce of 8 asw coucept of mtiona! development wuich inclwies aew

- setial fadicators such as the reduction of : (a) unewnployment, (D) inequitable

. distribetion of iacome, (c) the gap between rich and puor, (d) illiseracy and
ignorance, (o) ill health and melwstrition and {f) poor housing and other

, ‘
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‘ Sotence in. basic finctional education

Science education at basic level

The meeting reviewed science educaticn at baric level as both (a) a com-

.. ponsnt of education at the besic level and (b) a part of overall scientific and
sechnplogical development. From these two perspectives, it began by establish-

isg the role of education and of science and technology in the context of the .
newer concept of mational development.

- Basic education as functionsl to msticoal duvelopm#pls with implications

for science education at the basic level

The buman resource is one of the major strengths of Asian countries.
The most urgent task is to improve and mobilize this resource to achieve
nations] development goals. Education is perinps the best vehicle available
 us to achieve this end by widesing tuman horizons through a programme of
functiona] education and practical treining for the development of skills. The
participating Memh:r States are moving in the direction of making their educa-
tional system, at jeast at the hasic level, available and relevant to the entire

society.
The new concept of this basic functiona! education has a three-fold aim.

First, it has tw cover the total needs of the learners including their health
“asd sutrttion. Second, it should previde training io appropriate empioyable

skills w enhance the capacity for development. ‘Third, it must extend educa-

-wwmwmammm groups of the population.

\,

. Mc'ﬁqcuml education should be able to impart such knowledge to
ciiidren and adults as will belp them to achieve better efficiency in solving
their day-to-day probiems, resuiting in greater prodncumy and a higher
standard of living.

Sdme education should be recognized as an essential part of this basic

" functicosa] education sod should focus on prepariag children to deal with real

prodiems, particularly those brougiht about bv the impact of techaology on the
physical, cultural and socio-economic envivonments.

Science and social development: In view of the need o link science
education with the matioui! develpment, the tesching of science should be

.—nu @ costributing to attitudinal change.

* Modermisation of ways of living and bealth habits as well as of agricul-
tural practices and industria]l methods are indicators of the acceptance of

~ change. The speed and facility with which changes occur will depend on the

, of a climate of opiinict Bavourable o sclentific Cess, and oa the achiev-
emem of some basic degree of "scientific literacy’ whereby a majority of people
mve some understanding at least of the simpler scientific principies.

Y]




Science education for national deve lopment

: This bas considerable implications for all types and lewls of education,

both within and cutside the formal system, as well as for the strategieds,
e resources and methods used in teaching science itself. Elements singled out
S for attention from the earliest stage of education include health and nutrition,
‘} - ssnitation, development of skills, care and conservation of natural resources,
e and basic attitudes of inquiry and objectivity.

Science and individual deve nt: Science education shouid lead to the
desirable outcomes of critical thinking and understanding of the scientific meth-
ods and processes of.science so that nothing is acceptable unless supported by
sound evidence. The development of such behaviour in individuals should lead

‘ to & society which will fully appreciate the potentialities of science and support
scientific enterprise. :

There are however a number of practical difficulties in ensuring a smooth,
effective and full integ-arion of science into the formal and non-formal educadon
systems and normal life. Some of the factors responsible for this are super-
stitions, - cultural attitudes, lack of relation of science to everyday life and lack
of recognition of the vital place of science in the school curriculum. To make
science education meaningful, it is necesssry w relate sclence at every level
of education to local problems, peeds and reslities; that is, to real-life .situa-

m. : ) » »
2
Science and technology development ‘as finctions] to national development goals
3 with implications for science education at the basic level

In recent years, a great drive bms been set in motion for the sncial and
economic application of science and technology to a vast range of Fuman needs.
This role of science and techmology in economic and social progress has become
& major concern of educationists, scientists, soctologists and politicians. The .
wmmmodmawmwummmofqm"
,mhymdmnmlaudmm&anumodwar
and mesaingful education. : ‘ . s
‘ Wheress in adwanced countries the massiw impact of science and techno-
,,:myumummumumq.mmamwm,
/temis t0 be Itmited to & few areas like industrial production. Agia has expe-
*mmmewm'uMbytuMmm
of scientific thought and discovery in anciest India and China. This is of great
! Whm&em@ammmemm:
! pattern of development which is emerging in Member States. Isolated blos-

; somings are however not enough to establish development as & seif-generating
| sad self-sustaining process. It is safe to asbume that & critical sage occurs
: whes the rigit pooling of kiowledge and understanding of the scientific, tech-

? - mical, social and economic aspects bas been built up to generate a self-sustain-
iag process which, once properly started, tus a good chance of propagating
iteelf over a wide froot. .




‘Soience in basic functional education

The relatively slow pace of development in the past has now accelerated
to such a degree that an individual encounters not merely a change but succes-
sive waves of economic and social change in his life time. This new pace of
development demands an urgency in defining clearly the objectives for the growth

" of the scientific and technological enterprises in Asian countries and enunciating

rejevant policies for the utilization of science and technology for national devel-
opment. Some Asian countries mve already made a start in this direcdon.

Science and technology are now commonly regarded as critical factors in
sationa] development. This demands that more and more people should have
scientific literacy and, for this, science teaching should become an integral
part of any programme of basic functional education.

~ The Conference on the Application of Science and Technclogy in Asia
(CASTASIA) has observed in the puhiication “Science and Technology in Asian
Development” the following: "Science education is the principal means, partic-
ularly in the developing countries, for transmitting scientific literacy to a
broadening stream of population as well as for creatiq the scientific anc
technological manpower. ... indispensable for economic and social 2dvance.
Science educaticn policy should therefore be viewed as an integral part of a

" pationsl educaton development policy, of which it is a ieading sector. "

Economic_development and manpower: - The deveiopraent of scientific and
technological manpower is perhaps the most cruciai factor bearing on the total
development of & -cpuntry. Even if all the capital and raw materials are -
physically available, they can become productive only when the scientists, tech-
nologists and skilled people are available in adequate numbers. As the applica-
tion of science and technology to development on the one tand and science edu-
cation and research oa the othur are interdependent, the proper tcaching of

science constitutes a high-priority pre-investment fcr a country.

" improvement of educational opportunities and locating and purturing
talent in science can make importamt gontributions iz this regard. The
wsaching of scienc: is not to be gesred only to producing scientists and
technologists, bur also to producing a large base of intelligent users of the
sclemific enterprise by constantly enlarging ‘scientific titeracy’ and making

it more sophisticated.

Sugyested goal for science in basic education for development

- In the light of the foregoing considerations, the goal of teaching science
at the bmsic level as a component of hasic functiona' education and also as a
component of scientific and technological development should be to create in the

“,muamdmm-mm. biological and social -
“and of tr: national development efforts oy the country so as to fit them into
‘' and pregare tiem to play their part in scciety. Additicually, in a society

where the sciemtific enterprise bas begun to influence daily lives, science
u&nwmmmmnwmmmmxmmawmh

' govern sclentific and Wchnological processes and thereby encourage them to
" develop proper sdednc“ attitudes and tiie necessary technological skills.

10



Soience education for natiomal development

- More specifically, suggested criteria for achieving the aims of science
. education at the basic level are given below: .

1. Science education should be functional for all children at the first
level and for all those who have missed the opportunity of educa-
~ ton of this type. This latter category includes out-of-school chil-
E 'dren, youths and adults.

2. Science education at the basic level should be functional in terms
of natonal development efforts to improve the quality of life of the
people in such realms as promotion of health and nutridon, con-
servadon of energy, development of agriculmre. control of popula-
tion aud efficient use of resouroe:

3. Science education at the,hi"sic level should contribute to the devel-
opment of creativity, scientific thinking. scientific attivudes, -
problem-solving skills as well as thr _.iisition of science ¢ \cepts,
principles, and processes. N -
B - » . '

4. . Science education should be related to the environment of the learners,

- particularly to the changes taking place in their immediate surround-

ings, social and um:’ /

.w~‘,." 5

. © 5. Sclence" eduunoé should develop the abuity. murest and confidence /

of the lurnen to prepare them to continue learning on their own /
and to apply the new knowledge to improve the quality of life and /
the envirosmen /,"' i

6. Science education should be related to other areas of the curriculu=.

-

20
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o - Chapter IV

APPROACHES AND BROAD STRATEGIES FOR
CURRICULUM AND INSTRUCTIONAL DESIGN

#

Curriculum design

In the light of the philosophy of science education at the basic level
discussed earlier, a new apgroach to the teaching of science will have o be
considered, inevitably involving a change in the curriculum. Tle change in
curriculum from this point of view will not be the prerogative of the educa-
tionists alone. The whole resources of the community must be involved in
this change so that the. curricuium design réflects the development needs of
the country and associates all the Agencles which go to make this development

pouible.
Tc undertake such a change in the curriculum. two broad approaches
could be taken:

a) a cuMchum based on structure of knowledge;
b) a curriculum based on societal needs.

In the first approach, the element of relevance could be introduced by
application of the concepts, skills and attitudes to daily experiences and to
changes in the environment.

In the second approach the concepts, principles and skills are learned
in the process of examining the situation and applying remedial measures.

-~ The possible danger in the first approach may be the neglect of real-
life problems and negative attitudes towards science due to an over-emphasis
' on concept learning: In the second approach there may be an overstressing
of factual information at the expense of/ conceptual understanding. In order
to obviate these dangers, the .two approaches should not be considered as
‘dichotomous but should be judiciously combined tc be mutually supportive.

_ To Hnk science teaching to the task of national development, the content
‘of learning experiences has to be relevant to the needs of the learner. the

~ gemeral educations: objectives and the aspiratious of the country to be fuifilled
through its various dovelopment programmes.

In the early stages, more aticntion should be given to the observation
and study of the environment with the development of concepts derived from
such observations. Progressively, the consideration of conceptual under-

- standing should receive more attention but the study of the environment should

12
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Curriculum and ingtructional désign

not be neglected. Towards the end of the first cycle, more formalized
activitles, based on structure of knowledgz, should become prominent. Even
at that stage, the study of the environment in relation to the attainment level
of conceptual understanding and problem skiiis should be maintained. This
new mixed approach should be based on empirical studies, for the conducting
of which guidelines should be established by the Technical Working Group.

‘Criteria for selection of content

In selecting the content for the new curriculum, the following criteria
are suggested. Tle curriculum should be:

a) Relevant to real-life and work experiences of the learners, in
particular to the charnges taking place in these domains.

b) Significant to the fulfilment of the needs of the learners as
. individuals or as members of a family and community,

c) Feasible in terms of maturity of the learners and the availabil~
- ity of resources required.

d) Consistent with new knowledge.

The learning system as a wtole
Curriculum design should also give consideration to the following:

a) In the past it has been the tendency to develop science curriculum
‘based on a single approach. (Traditional, Process, Inquiry,
Discovery, etc.) ' .

b) Methodology should fit the need of particular types of learning,

' and different teaching methods should be used. For example.
some forms of group work should be provided for experiences in
socialization, interaction and co-operative work; some forms of
self-instruction, (self-pacing individualized instruction) should be

+ utilized for individual needs; practice of problem-solving skills
‘under a variety of real-life situations to ensure mastery for skill

acquisition. . : ®
c) Drills are necessary for skill acquisition.

d) A variety of instructional materials and media should be employed
in suitable combinations for effective learning within the constraints
of availability, teachers' competencies and the maturity of learners.

In the systemic approach to curriculum design it is important to spec-
ify the objectives, concepts and types of experiences needed to attain the
expected outcomes. Samples of expected learners’ attainments and appro-
priate learning experiences and exercises are given in Annex IV.

22
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‘Setence in basic functional education

 In the light of the above observations, any curriculum change will there-
‘ fore require the formulation of appropriate instructional and management sys-
tems. The concept of such a systemic approach may be illustrated by the

"+ experience of the Republic of Korea.

Model of instructional system

Ir the Korean experience the total schoohng is regarded as a systems _
operation. Teachers, students, curriculum, materials and equipment are some
of the system's components linked together.. Any change in one component

. inevitably invites change in other components. Many -innovutional projects have
been undertaken in the past to bring about‘changes in one or two components
only. It is mot surprising that many of such projects did not survive long. -
With these observations in mind, KEDI developed a new instructional and
~management systems model (Annex V) in an éffort to reform the country's
. primary and middle schools. The instructio system -is characterized by
its five stages of instructional flow: (1) planning, (2) diagnosis, (3) teaching-
-learning, (4) extended learning and (5) evaluato Under each stage, desired

curriculum materials, tasks to be done and working guidelipes for teachers
are described and/or prescribed on the basis of r cent theories and reseaxch
ﬁndings in the fields of learning, instruction and c culum

The KEDI model of instructional system has, hoWever, been developed
taking iato consideration the compouents from the educational fieid alone.
The objectives of basic functional education enlarge the scope of instruction
and envisage the collaboration, with all available means, of all the agencies
_concerned with the development of thé country. There is therefore a greater
need to make effective linkages with such agencies in actual instructional pro- -

° grammes.

-

Management system

. To meet the new needs of basic functional education, the educational
management system, apart from developing its intra-linkages, has to develop .
. inter-linkages with management system of other development areas "such as
agriculture, health and industries. This will assist the teacher in coping
with the increased tasks of 1mplementing the instructional programmes through
inputs of available human and material resources from these areas. ‘

A new management system is also being developed by KEDI as a support
to the instructional system. Alternative ways of instructional media utilization,
staffing, student grouping, classroom and other physical facilities, and othert
utilization plans are proposed and prescribed on the basis of theuries of advanced
modern management sciences.

z3
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Currifulun and instructional design

. N
Management as a_service function - '\

Administrators and supervisors

, In the broadened concept of education as presented in this report, the
schematic view of change would be not merely to link various aspects of the
instructional system but also to establish, identify and promote linkages of
the instructional system with other systems (and sub-systems) such as agricul=
ture, science and technology, health and nutrition and industry. Another dimen-

~sion of the systemic view of change is the interdisciplinary treatment. Manage-

ment as a service function would deal with such matters as:

— Promotion and organization of a climate favourahble to educational
innovation.

- Improvement of decision-making and communication skills to ensure _
collaborative action among concerned agencies and decision makers.

The personnel who are concerned with the management of centres and
institutions for the design and implementation of innovation will need to develop
skills for analysing the systemic nature of change process to increase self-

_awareness and interpersonal effectiveness for collaborative work and to acquire

competencies for designing and evaluating project strategies at local and
national levels: ,

The meeting noted that such a programme of training had already been
developed for key personnel concerned with educational innovations in general
and suggested that the key personnel in the Member States concerned with
innovations in science education should receive the benefit of such programmes:
the Meeting felt that their involvement would raise the quality of the programmes -
as the experiences of educational innovations in Asian Member States have mostly
been taken up in the area: of science education.

‘

. There is a need to"brief the administrators on the needs and nature of
innovations for science education. Instead of trying to acquaint administrators
with the technical aspects of the proposed change, the expected outcomes in

" terms of the impact on national development should be stressed. This should

preferably be attempted through some visual presentation of actual attainments.

§ Supervisors now perform two functions — regulatory and extension. = These
should be separated. The extension function should have a dxrect link with
reseaxrch and development.

~

. Professionalization

Althnugh- designing of the cun'iculum has been institutionalized and
systematind. it stll suffers from the lack of an empirical research base
and professionsl approach. In view of the problems identified and the new
directions proposed, development of a research base and raising the pro-
fessional standards of work must be two of the elements which should receive

high prioriry.. .

15
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§

+tMETHODS, MATERIALS AND MEDIA
Wy

‘ Currimlum centres ' -

- Naﬂoml centres promoting innovations in science education and in other
u'eu of edumtion, although still very young, have already produoed very
encmmgmg results and have contributed to making the educational systems of

- their’ countries much more dynamic than before. It was in recognition of their
“achievements that the Third Regional Conference of Ministers of Education and
Me Responsihle for Economiic Planning in Asia (MINEDAS) which was held

- in Singspore in 1971 proposed the creation of a mechanism for promoting ex-
chenges of the valusble transferable experiences generated by these centres

‘among the Asian Member States, adding that educational innovation should be
related to goals of national development.

. With many of these centres now well established and having acquired
experience and confidence, they are in a position to take an effective part in
1 undertaking reforms more directly linked to development in collaboration with
- other agencies within and/or with Member States. Networks of educational
- institutions covering natonal or regional needs and co-operaung with the
mdonnl development centres have been established. s

In view of the broader and more functional role of basic science education,
" these centres will need expertise of other kinds under arrangements which will
~ vary from country to country. Also the network of iustitutions co-operating
. with the national centres may continue to be expanded to include other types of
mumtions and professioml groups.- 'This may necessitate strong governmenta] .
. Similar networks at sub-national levels would need to ‘bé estahlished or
expnnded in countries -where such centres already exist as a part of the national

o:pnizaﬁon.

" Instructicoal materials |
. There ehotnq__t_ye a variety of instructional materials, the use of which
. will be dependent on the area of study and on the availability of resources.
These should be eomplementary to one other and relevant.to the content bemg
leerned. T .
" . Where appropriste and available, mass media should be encouraged.
: Misalreedyagrowingtrendmrdsusingmssmediainconjtmction'
__ with other media such as correspondence instruction and face-to-face
; 25 . =
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Curriculim anc.’ instructs onaZ aesv,gn :
The introducuon of new matenals without some changes in the instruc-
tional and management systems which are usually based on the assumption of
‘traditional means, npaterials and modes of learning is likely to create confusion
rather than leading'to rjore effective learning. Hence the need for designing
learning and management systems based on the curnculum, -available resources,
media of learning and desired combinations of teaching methods, is emphasized. -

. Some guidelines for the production of instrucnonal materials’ are ngen
in Annex VL B .

Equipment : oY . .
Natonal equipment centres or units have been set up in &' number ot‘ ‘

' Member Sutes. There are many problems associated with the design, produc-

- don and supply of equipment. There has not always been sufficient attention

given to the co-ordination of these functions with local manufacturing and

marketing orgamzations. It is often beyond the capacuy ‘of the national equip-

ment centres to supply the equipment needed througout the enure country. . At

this stage of education, howevér, it should be possible o meet’ many of the

- needs from the use of the environment as well as locally ava).lable materials.

Centres should help the teachers in the task by supplying the relevantand = .-
necessary guidance. Some of these materials could be produced by the teachers
with the assistance of pupils, which would mcidenmlly promote positive attituges
towards work. The facilities in schools where 'some ¢raft training is provided
could be used for this purpose and in other cases, simple tools could be supplied.

Evaluation ' N

" Many of the pgrticipating Member States have already done away with
‘terminal examinations at the end of the basic level. Formative continuous -
‘evaluation is now a prominent trend. 'l‘his may take the forms of self-evaluanon

or teacher evaluation. , .

. Formative and summative evaluation provide a feedback for redesigning .
the curriculum and teaching methods which should be flexible to permit changes
by the'teachers. Reports of the teachers on their experfences could also-pro- -
vide useful feedback to the curriculum development centres. This will buildup
teachers’ confidence and they will identify themselves with the changes brought -
about as a resuit of their: suggestions. Curriculum design centres would also
" receive information on the suitability of the curriculum under a variety of situ-
ations and make changes on the basis of empirical evidence thus gathered.

* Modules . _
Students usudlly learii by using textbooks. Most teachers admit that there
are weaknesses in textbooks. Textbook-centred learning mostly takes care of -
“the facts, principlés and generalizatdons of science.- The important obJectives ’
of skill development attitudinal change and applications are not catered for. -
These weakhesses become especially evident when it is desired to make learaing
more meaningful for thildren by relating learning experiences more closely to

17



. Seience in basic fimctional education

their esvironments then allowed by 2 textbook. The learning module offers coc
;W—yntmtlnsmwgﬁngﬂuﬂimyinthemof@icsm
e Jesrmed. Hence, it allows for 3 more personal and individualized way of .
\;;m Modules can be used as supplementary materials or on a seif-
:*‘-maumm They can help the teacher o give more per-
" somal attention to individial children and make better use of class time. Modules
¢an 8190 be ueed to brief and inform busy administrators about new programmes,

"pmjecu. and developments.

mmmwuw::mmmm:n—

_ sexvice levels. Modules could be used o acquaint college students with actual

odnulm
' Teachers im the schools can refer o modules as their individual schedules
permit. Mmmﬂdmm:mywmmma

‘subsequent in-sexrvice seminars.

Some suggestioas for the production of modules are presented in
Asoex VIL

27

18



!

Chapter Vi

'NEW ROLES OF THE TEACHER,
AND TEACHER EDUCATION

hmmawmmwmmﬂ

: ﬁr&amzdeolthemeharuagﬁdendhdperm!hedﬂdmudwt of

school. Iastead of being merely a transmitter of knowledge in the classroom,

.-umderhnnphythemlaofmm resource finder, organ-
ixer, co~ordimator and adviser. This demands a contimnous upgrading of the

basic and professional qualifications of the teacher. In arder w achieve this,

. the professional trairing of Basic Functional B&aﬁmmwm
_‘aMdMuaWaﬂ”hﬂnwmmM

‘Teacher traiming ¢, - - /
T m-m% In the past, pre-service training has not been ahie
mm ynomeetlﬂ-chmoon‘pedn p-.tticnlulyin

mmmmmmamwmumtmm

mmmmmmuwmmymunmmm
mmdsouhemduy m-mmmmnmm for
toachers of besic functional education should:

W Mmmmamuamﬂmmpa.

2. Wmmmmmm(w‘mumm.
- and methods, techniques and procedures);

3 mummmmmmamw
as much as possibie;

‘. mmﬁmnmmmemofnmmanmmﬂn
mwm‘mmwyammu

S. embie the trainee to respond positively to the noeds of children as
well a9 to the development needs of the community;

6. mmnmmmm- wrkudmtofatben
engaged in developmental acdvities by providing experiences of
. participating in non-formal education programmes. :

In-service training. The responsibilities of the teacher have increased
in the past years oa sccount of educational reforms “wmdertaken by the countries
&nd there is evidence of a growing feeling of resentment. Changes in curric-
ulum are not likely to be welcomed by wachers lfthytmpiyu.upunceolw

ovea grester burden by the teachers. .
H
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" Science in basic functional education

One problem is that *eachers will have to obtain assistance to understand
the rapidly increasing new scientific knowicdge so that they will be able to trans-
"htgitinsuchawayttatmﬁs'lmtningwmbeﬁcﬂimwd.

~ Another problem is that the teachers have been assigned new types of . -
-rdesandtheyneape’cwdtousenewtypesofmediam'hchtheyarenot
adequately prepared. H:heywere.mthenewtypesoflearningprogmmmes

. which require independent study on the part of the learners to cover a part of
2 -MWMmandinmesq:plyoflamngmmialswhicbmreummem
~ of'a part of their teaching lcad, the teachers would have been active promoters
M-uﬂdhnuﬁevadgrampro&ssm'saﬁsﬁcmﬁomthmrmk.

. Formeﬁmlnspectsofﬂ:eamianmntbemm,espedanym
_the rural areas, should be ahle to utilize the services of paraprofessionals like
‘farmers, craftsmen and other resource persons. In order to use these re-
sources properly the teachers will have to assume a new role for which they

will need suitable preparation.

mm-phnnedin-servicetnmmgwxrsesinthemttnveprovedwbe
inadequate.. There is a need for reorientation of the training programmes in
scveral respectd viz. in-service training courses should. be supplemented by
TV and other mass media; there should be arrangements for continuing educa-
————dwmhdeswm to which eachers from nearby schools ..
could turn in accordance with their needs. (e.g. the Philippines experience
where some middle and high schools are designated for this purpoee under the
. direction of the regional and national science education centres). -

In-service courses should be more challenging than they are in the pis-
sent practice of merely covering the course at the expected learning attainment
levels of the pupils. For instance, for the development of problem-solving
skills, more demanding situations than those prescribed for pupils should be
‘nciuded in the courses; similarly, background materials relevant to but of
much higher level than that provided for the pupils should be supplied.

&

Teacher oompetencim

Before the lnmoducﬁon of any curriculum change. the new or expected
roles of the teachers should be identified, the requisite competencies deter-
mined and appropriste materials and training programmes and an incentive
system for making attending courses more attractive should be planned and
implemented. Subsequent to the introduction cf the change, the effectiveness of
the materials and training courses could be evaluated in terms of teacher

A sample list of teacher competencies is provided in Annex' VIIL

" 'Detailed guidelines on the new role of science teacher and his competen-
cies sltould be prepared by the Technical Working Group.

29
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Chapter VI

RESOURCE MOBILIZATION

mmnmatereladmstnphetweentheeoonomicdevelopmentofacoumry
andtheedtmnonofitspeopiexstoowellrecogtﬂzedtohemterated. By giving
thelﬂgheatpﬂoﬂtytod:edemlopmemafedwauonatanlevﬂs,thhspeaal -
emplnsisonsdemeedtwadm,tberemnbeanadeqmteresponsewthensmg
.expectations - in the developing countries.
' TheAshnoomtrlesmpneralhavevasthtmnandmmralreswrces
which are either unt=oped, under-utiiized or due to various factors.
The mobilization of all these resources is ap i nt strategy in implemen-
tation of any deveélopment programme. e .
- Intheoomxtoflinhngscienceeduadontomﬁomldeveloment the
momnuﬂmofreauncesusmeslughpﬂority These resources can be
_ grouped under two broad categories - - human resources and physical or material
—_— _TESOUYCES.

.A.Humanresources'

1. The tescher. The teacher continues to be the pivot of any programme of
education, and ie probably the most important human resource. Capabilities of
teechers must be improved by bettcx training, both through pre-service and in-
sexvice programmes so that they are able s cope with the new role expected of
them from mere transmitter of iatormation m tlnt of community leader and re-

source finder.

‘l‘he other dimension of the problem arises from the fact that there is a
clnstant increase in the already-large class size in almost every country and
the activity approach and methodology of science teaching cannot be effective
in such large size classes. Hence the need for training more teachers.

2. The para-teacher. In spite of a well-developed pre-service teacher
training programme supported by periodical in-service training programmes,
ft would be difficult for teachers to have all the necessary information and
skills to discharge their new role. They have therefore to utilize more and
more the assistance of para-professional teachers from other fields (agriculture
specialists, extension workers, health visitors, doctors, mechanics, engineers,
knowledgeable farmers) by inviting them to the school for talks, lectures or
demonstrations or to take the children out to real-life situar‘ons to obtain first-

hand experiences.

- 3. Increasing use.of multi-media approach. There is an lncréasing
trend to use the multi-media approach in the teaching of science. The various

21
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Sciawei:n basic functiomal education

media which are to be used in science education will need the development of
software. of different types. To do this, humanresources in the form of
specialists such as scientists, curriculum developers, textbook and other in-
" stxuctipnal material writers, scnptcbveltpersandproducersofatﬂm-usml
aidsoreva.lmtots will have to be mobilized.

4. Teacher trami.ngatthemosa'vice level. Totnaketramingprogram
" mes effective, adeqmtemnnbersofeompeuenttacheredmmrsmnbeneeded
- who can not only train but also maintain a follow-up programme of supervision.

S. Research base for innovation. There is 2 need for developing a cadre
- of researchers ‘n science education so that all curriculum changes are based
andplamedonapproprhueresearchﬁndm@

: ' &Expadseofumversﬂyandresearchsdenusts There is a need to
ominmeupertadviceofthesaenﬁsmandmimtyspedanstsfortbeim--
provement of science education programmes in the context of basic functional
education, aoaemmimmizethegpbetweenthefronﬂersofsdenoeandclass—
room instruction.

7. Supervisory cadre. As the classroom teachers now have to play many
roles, the development of a cadre of science supervisors capable of assisting -
tlnmlnmemodsandmaterialsisanessendalmgredientﬁorthesucceas oftbe

new programmes of basic functional education..

8. Regional expertise. There is considerable isolated expertise available

" in the different Member States of the region which is a vi.luable resource that

can be mobilized. All such expertise needs to be pooled through an agency like

- ACEID and put to effective tse through a well-co-ordinated exchange programme.

A B. Physical and material resources

'I"he physical and raaterial resources for the successful implementation
of basic fundamental education can be considered at three levels.

: 1. Local-level resources. Some of the locally available materials re-
quired for science education at the basic level are identified below. Many of
them are readily available frum the environment of the community ; others will
have to be improvised. Teachers may reqtnrcd guidance and assistance in
utilizing these resources. ‘.

a) School ‘

(1) A variety of learning materials within the school, including
textbooks, workbooks, curriculum and teacher guides, self-
learning materials and modules (based on research findings)

in national languages;
(2) Science equipment and kits ;

(3) Audio-visual teaching aids - like graphic materials, films, film-
< strips, slides.
31
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. Resowrce mobi lization

" b) Environment | _
(1) Flora and fauna, rocks and soils, natural phenomv:na,
agriculural farms, forests, dairies, poull:nes, fisheries,
mmngandmdustrialesmmshments .

(2) Othetoonnmmityfacﬂines such as libraries, health centres,
S ' _ . bospitals, transport stations, power stations, post-offices,
s o _ telephone-exchange, veu:nmry clinics, meteorologl@l
R . sanons,radmstauom
2. Natioml-level resources. A large mmber of national-level resources
are availahle for educational purposes. - Teachers must be ahle to recogmize.
and utilize these resources in planning their teaching programmes, particularly
in'science. A suggestive list would be museums, botanical and zoological
yrdem aquariums, marine laboratories, transport stations, workshopsand
" factories, broadcasting networks,. science fairs and exhihitions,’ saeace centres,
meteorological observatories, observatories, aerodromes.

‘3. Regional-level resources. There cowuld be exchange of sample teach-
ing materials, books, teaching aids-and other equipment for smdy and use
within the regaon. '

32
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ANNEX 111

AGENDA OF THE MEETING

S Statements of Welcome by Co«organ.izers of the Meetmg
2. Introduction of Participants and Observers i
‘3. Election of Officers

" _.+ 4, Consideration of Provisional Schedule of Work apd Rev1ew on terms of
~ . - reference.

+"" 5. Whatis APEID, ACEID and KEDI - ‘Slide tape ptesentations.
' 6. Orientation on, and Review of Module development in science education

il a) Discussion on problems, gaps and prospects of science education in
- the context of Science and Technology for development. . o

. b) Review and synthesis of various developmental efforts in all branches
‘ of Science and Technology and the new trends of Development Education.

¢) On the-basis of the above dellberatlons, formulation of a new philosophy
and approaches of "Sclence Education for Development.

8, Consideration of APEID Work Plan on Science Education with a view to
suggest adjustments and guidelines on strategies for implementation.

9. Formulation of suggested draft terms of reference and agenda for the
subsequent Technical Working Group Meeting. .

10. Deliberation on expected learners® attainments in science and the
implication on new role competencies of teachers.

P
Y :.

L]

- 11, Prepare general guidelines on exemplar module development in Science for
s Basic F unctional Education both in school and out-of-school and In-service
" Teacher Bducation. ) :

" 12, Preparation of guidelines for the design of operadonal details for module
‘ development.
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ANNEX 1V : .
N . . B - . -

"w . .| EXPECTED LEARNERS' ATTAINMENTS AND APPROPRIATE
' " LEARNING EXPERIENCES AND EXERCISES

A Sample “objectives : PR .
1. Applying the processes of science to life situations a3 a basis for learning
the scientific method and developing Scientific attivdes. .

To observe . ' To formulate hvpoth.:ses
To communicate - To interpret dat:
To measure - To make generalimd_ons -

o _ . To infer <« . . -
2. Learning to think a

-creatively
critlcally

3. Applying knowledge and science processes to
a) understanding and solving problems of

1) daily life .
--. i) school situations
iii) community situations

SN SR

3 "% 1v) prevailing beliefs
' b) léarning in other areas - X Com
4}. Promoting positive attitudes towards science and a contlnuing interest in
science. o o -

-

5. Learning bow to learn, for instance :

a) develop the attitude for wanting to learn.
'b) know the sources of information in the communitya

6. Eagerness to promote and readiness to. accept changes and to adapt to
new ideas . _ .

At

-

B. Sample experiences
Below are some samp‘le experiences which may be used to attain some of
the objectlves .

l. To hclp develop creative thinldng

a) involvement of the learner in planning, organizing and evaluatmg
learmng activides.

3]
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- b) use of game' mmtions as an approach in science t@aching, ; €8,
“ -,  have the pupils formulate rufes in a learning situation as they
“ would to play a game; use of . ulations, competitions, crossword

puzzles.

.-+~ c)use of. oonstructlon actvities.

d) have pup1ls plan experiments using materials in the environment ;
have them suggest subsntutes for materials not available. - o

S - 2. 'I‘o help develop critical thmldng ,
i ~ - "Provide experiences that w:ll make the learner )
' ., a) distmgmsh between" ififerences and observations ' ' '

. b) make judgements 6n basis of evidence -
c) generahze on basis of several cases

_ 3. Promotion of positive attitudes towards science.
T ' Provide experiences such that the learner is mvolved, experiences -
success and has some ‘angible oroduct.
4. To inculcate an eagerness to promote and readipess to accept changes

and-to adapt to new ideas. This could-be attained by using a variety of
experiences, open ended acuvmes and situations which promote creativity.

5. To develop learning how to learn
This objective would be attained if the other aforesaid objectives are
achieved.

C. Sample concepts ‘
' 2 A list of some science concepts which could be used for the Basic Functicnal
Education programme, is given below.

1. Human body -
B _ digestion, respiration : J
. muscles, bones, sensory information
energy
toxic substances
diseases
growth and development

2. Home

N water supply

' energy in the house

_food and meal preparation
' " sewage disposal

3. Natural environment

‘ 'Soll, air, water, weather ‘
plants and animals 39
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' populatlon densxty o L o
) ...~ community resources ' . Teel P S
T iThe Technical. Workmg Group will be~expected to report on the expenences
" in this regard: .. - B
" - 1. whether these are being used in thei.r countries¥ I

. 2. whether théy will promote better science lmning AR
-3._give examples “of their own. - v ‘-
_D.~Sample resources in the community K o :-: :

plants, ammals, soil, different types of seeds, ﬂowers and fruits, lnsects. ~
candles, kerosene, different household ware, glass or plastic conminers. ‘
farmers, health workers, craftsmen. R TR

. "

E. Sample questions and inve tigatians o I \

- These may | be concerned’ with school home, commumty, learners own -
= life, natural phenomem. v

1. ‘Why do we irrigate crops after applying fertilizer? v
2. What steps are ‘taken in homes to save stored- grains from insects?
3. Why does malaria break out 'during-rainy seasons? S
. 4. Why should we ‘wash fruits before edting them? oo o L
'5. Why. do metals feel cold-on touching them? =~ - o ' o
6. des water form on the outside surface of a glass tumbler when
T ioe is put in it?w , > “ "

The following investigations could be carried outf

SR 1. investlgating the water supply in- the/community,
. " 2. investigating the quality of water “In the community, - _ -
3. investigating the trd ditional methods of,, preserving offood. - 7 T .
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| A GENERAL INSTRUCTIONAL SYSTEM MODEL
‘Bvolved by Ge Koress Educatoss! Development lnetioms (KEDI)

i\‘*m_m&mw
‘T tesfficiency sad ieappropristeases of conveatiosa] tnstructional sys-
W is grimery sad middle schools of the Republic of Kores is sow evidem
‘eaching-learaiag rescurces other thus teacher, sextbook sud blackboard are
7 oae of the typicsl characteristics of Korean clsssroom in primery sad middle
7 achesle. K aleo las been continnously polated out by meny scholars, Ssachers
7. esd puzests tat many of the currest manritls and procedures are w
i sad dat seed for fmprovement is wrgeat.
e Some efiorts hews bess made to dring about RSCESeEry changse i WBricus
. sspecs of the educetional process through various mesas. Of these efforts;
7 seme paid special atteation © Wwecher atning, aad others emphastsed curric-
. sbun yeavwation and still others focusesd on waching-leeraing mawrial devel-
spment. ‘The wee of educationsl wechaology has been advocated by some sciulars
- and wechers from dme-w-dme. [aspite of the mousting effort & resovee -
T enn education durfag recsnt decades, S0 efiorts lave sver paid atientios to
'~‘j~mmuMunwm Curriceium
L ‘mmmﬂwmmuamhmwmw
| oler W constitute & system.
muwnumum“ummm
T eviies chaagus ta ene or more related componsats. Masy tssowsticeal effiocts
‘i v poat tended W overiook tis system-sstire wnderiyiag ts edecationnl
L e, It is mot surprising that most of ikese lamovative efiorts dd aot
4 mn bong,

jiﬁ}‘-" . mmmmmwwmm
' tosttes and clerical Burdens, 1t is & common practics amoug Wwechers w bagia
: .“mdnmmmenmu-mmw Gty

, oSy .

0 mhwwuuwmuwmmmu
" nesds of efther the scceleratnd or slow learaers.
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' The aforementioned situstions tawve belped in moulding the teacher as a
medium sad suthority who gives orders. This resuits in the learning eaviron-
meat brieg of 8 calm and expository type, where the students are at the re-

- cetving snd sad respond oaly wien they are required to do s0. With these
obesrvations ia miand, KEDI eavisioned the following as the goals of the new
systom : these have been the philosophical and pedagogical guidelines for
developiag the system model.

L Individus] stucents are to be provided with more learning
-experiences with special emphasis on the development of higher
menta] processes such as problem solviag, critical thinking,
and crestive production.

2. Individual studests are to be provided with more lsarning
experiesces for letter intermlizstion and acquisition of values
and attitudes, productie skills and knowledge that are uniquely
sseded jor satioma] development.

3. Leszuing progress of iadtvidual students is periodically monitored,
asd the results are to be fed back into the tesching-learning processes.

4. Individal students should have more opportunities for self-direcied

learsing. |

%. A wariety of learning resources through supplementary instructions]
materiale aad media are © be awilabie for the mastery of major
instructional objectives.

6 Individual studests should have access o & weriety of lesrning re-
sources and measures such as supplementary and enricimnest pro-
grnmmes, and flexibie classrvom c: gastuation sdepted for tadividual
diffgrences ia learning rate.

The above may also be tkes as Yesired changes' for whick the sew

system model is being developed and trisd-omt by KEDL. :

The gemeral imstructional system model will be described ia the following

section. . . - :

C. The KEDI Gemeral lastructicasi Systess Model
R is mout desiradie for the macher to plaa fastruction accordiag to the
ased aad ability of ench student is the class and to Jot esch student maswer the
Josruiag task st his own pace, dut the large sumber of studests in a class
makes this procedure very difficuit, if ot tmpossible, for the wecher. There-
fore, KEDU bes developed & aew Instructiosal Systewmn Model which is adle to
mmwuuu-wma individua] students, m does

» M»ummw isstrection for a learring
usk gues Grough five stages as sbown in Figure |. In Phantag, 2 teacher
makes lesson plase sad mesagement plaae for the learsing task. hmm.

B
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'ammammwummmmmxm
mek and makes provisions for remedial work. In the Teaching/Learntig stage,
*mmmmmﬁnmmwec. In the Extended Learning
MWM«MM:NW based on the for-
*metive test results. In Evalustion, at the. completion of instruction for a learn~
.&nguum-mmnmmum

Figure L. MMNWWSM

O o e

3 oeat [T"°°C - v - -
Tuse Roquired | K| |M-0% -20% |
Batimated Number of Inecructional Units (Units of Lesrniag) Per Semester
Koreas 10-12 Sclence o8
Mathamatics 68 Morsl Bducatdon 4-6
Soctal udies &8 , Music 46

Bach smgs will be described in detail bejow.

L Nensing

hmmmnwm the most important precondi-
munmmwwv«mmmw
-&m mammmammumwms gudde for

© iadividua] sachers. mummm-a-:mam
sermins] objectives and the structure of the learning task through careful study
of the vencher's guide. As 5k 15 shown ia Figure 2, wachers are also supposed
o faalise lesson and masngemen’ plans.

Lesson plans are inciuded in the teacher’s gutde, bar the Ssacher owveds
% maks some modifications 80 that they conform to the churscteristics of the
cotmpunity and 1 purticulsr students in the class.

In other words, e tsacher should make detatled plans for studeat learn-
iag sctivities as well as taacher activities, usiag the teacher’s guide as the

The wacher should make provisicas for latesx curriculum asd make

& plan for evalustion sctivities. KEDE will sead the ITV schedule w0 each in-
dividesl ssacher but the detailed daily tme scimdule is the respossibility of
ooch individeal weciny, who st aleo plan for wee of special facilities or

oyuipmant 1f ey are meded.

“ 1. Is tkis mofel, e isstrectiomal wit is defised as & learning task or

mmwummm«w
m In designing e imstrectiossl wit, comsiderstioca is
. gives to the mit strecture ia texttooks es well ss to the intersal
strurture of the learnisg tesks. .
3
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1] —[m] — [v] — [7]
g ¥ ] Lewse Phe Mumgeosent Non | | Disgnosis  Teaching/  Kxvemded l.*+
L biemetimsion | 1. Sowdient FEX % Lesrmine Lonruics i
of "Tovminal Lessning Schoduie i
‘ ‘ 2. Vllantien of : ‘ %
S, Momtifiontirn | 1S Tonshw Clanrssms !
-bauren 4 L 5 Outiestion of |
' Y15, Instrectionsl "ﬂ —— !
ﬂaw Sequenes . {
of Sermemme 4 Criliggtion of
of Lowsning Sstvactionsd Tstouctionnl - . \
Twite : Modia Marlle and Figure 2. Planning
Mpseriah
. Sndmien ' \
: (™ [
. for Latent 1
i Latent Omr Cavicnbun
' shoulom
2. Disgnosts

The second stage is diagnosis (Figure 3). The purpose of this stage is

to ideatify students’ deficiencies in the prerequisities for the learning task and .

provide tham with remedial instruction at the outset of iastruction. If dlagnostic

mmwmmmmnmmmmma \
. remedial programme should be provided to make up the deficiencies whenever \
. possidle. For example, when the lessos wnit is division, students should have

mastered mmltipiscation previcusly. Therefore, the tescher should idestity

and help those students who are baving difficulty in multiplication.

JTosshing/ Evmnded Evetuation
Lapwdng Laweing

)

€

l‘m&.&w

.

I
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Although it is not always neceasary to have a diagnostic test at the begin-
aing of each uanit in all subjects, in science and mathematics such prior testing
is usually done. Diagnostic tests and instructors’ manuals for their use have
besn developed by KEDI. Teachers' manuals also coatain suggestions for re-
medial instruction for students with deficiencies.

On the basis of diagnostic test results, the teacher should provide appro-
priate lesrning experiences fir each student. The students who bave mastered
previous Jearning tasks can either help other classmates or prepare for the
next unit. The students who have minor deficiencies can either study indepen-

. . demtly at home with programmed materials and/or workbooks or get some help

from more successful classmutes. In the subsequent class sersion, the teacher
needs to check on the assignments and be sure that all students tave mastered
the necessary learning tasks for the lesson unit. The students who have serious
deficiencies may tave teacher-directed small-group remedial instruction. It
can be & programme of several hours, or a semester-long special progrnmme
to improve reading or arithmetic: skills. -

3. Teaching/Learning

As Figure ¢ reveals, bere actual teaching and learning activities ake

place and approximately two-thirds of the total instructiona] time is spent in

the teaching/learning stage. This stage can be further divided into threeswpu
(a) lmmcuon, (b) Development, and (c¢) Elaboration. -

Figure 4. Tuy:nmgllxsnmg
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lnlntxodneuoa tsachers are encouraged to use the teacher's uidepre~
mnimchufy!utrucdomloblecum!orthﬁrmw, +ad to
mn:m:‘:mmmthswmiurmm In Jevelop-
- ment, the content of the instructional unit is presented to students who respond '
. - to the stimuli to attain the maswery of the task(s). A teacher may direct in-
i, . struction by using the teschers’ ‘guide developed by KEDI, or 3y manage ITV.
or programmed instruction, or student discussion.
: “The last step of Teaching/Learning is Blaboration. lnBuhonuon.the
teacher summarizes what has been studied, ensuring student leazn ntng through
" practice and drill, and helping students to make applications and generalizations
fron. what they have learned. :

4. Bxtended Laarning
Administration of formative tests, and provisions for earichment,
accelerated and supplementary learning are the major activities in the stage of
Formative tests are given to students in the course of
mumwmeUnaMmmnmw-
' toual activities and strategies. (See Figure 5 below)

nmbmmhnmmunwmmwmutm
bours, but because of the shortage of time the KEDI instructional system model
mmm&:oﬂymuwmymmlmm
Teachers use the evaluation matsrials developed by KBDI ‘

Figure 5. Extended Learning

(] — 1
Prnning Olegresis  Yemting/! . Evstustion
Lewwning |
Adatn-
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As a result of the evaluation, teachars are able to identify the terticular
difficulties encountered by students and thus give more individualized assistance.
Also, teschery are able to clauﬂ'y students into three utegnries ‘mastery,
ult-muuy and non-mastery. .

~ To those who achieve complete mastery of the task, specul projects or
o pxognmmed instruction are provided for enrichment, and sometimes these
¢ students also reinforce their learning by belping other classmates. To those
who achiewve only partial mastery of the task, programmed or other insquc-
tional materials are specified for independent learning. Sometimes, these
lmdm'uhlp!mmtho‘emhve:c{mcwdcoumlem mmry of the task.

S The tuchcn themselves use the propammed materisls and workbooks
o #n compensatory lessons tc those who have greatest difficuity with the task.
 They also personally check the students’ work to ascertain the results of the
enrichment and supplementary learning m&;enoea.

S. Bwajustion A

Bwaluation is the last stage of the KEDI Inacmctioml Model. In this
stage, summative tests (see Figure 6 below) sre administered to students
for the purpose of evaluating their achievement on major instructional objec-
tives in the cognitive, affective, and psychomotor domains as well as evaluation
of unintended educational effects.

Figure 6. Evaluation

i —t—
'm °w iw R T - - . . .. .
Lanreing  Lasning Atevinistreiion of Awiow of Uitigetion of -
Semmettos Tosms { - Tent Reswtt Test Poewies
-.!M . Construsvion h“m-‘
Yhewss por dd.”-"o sivy cowirel
- onns
\ .
Pungtien 1. Cvatustion of suhisvarnent on sajar retruclions!
objectives
« Cogeittive Damein
. Attostive Oomain
» Poyehemeter Demein
2. Cuslugtion of urimended sdvctions! eftern
Latewt Ouerieashusn
Susdent Adhestinent

A summative test may be piven at the completion of each unit, but to
avoid the drastic reduction of instructiona! time this causes, the KEDI Instruc-
nmlw:emunmﬂnmmmmammmw
three instrwctiosal units. Although the KEDI provides teachers with test itemns

" and Gtha¥ eveluation materials in all of the subject areas, tsachers may decide
to wee their own tests. With the test results, teachers coustruct a classroom
profile of stadest schievement in each subject axes, and assign grades to
stedents. A teacher can also use these resuits to evalunte the effectiveness of

. his own instruction. o
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~ 1

Brief introduction to KEDI schoo! management system

A. Need. for new sél;ool ma_hagement system

The new instructional system proposed by KEDI requires substamtial
changes in school administration and management practices. Whereas the in-
structicnal system mostly describes the desired conditions for teaching/learn~
ing acdvities within the classroom, the management system specifies mechanics
and operational procedvres of supplying ‘the necessary support required for the
creation and maintenance of appropriate teaching/learning conditions. In this
regard, the school management system may be taken as a supporting structure
to the instructional system. . . ‘

The new instruct:onal system prescribes a variety of new inputs. Under
the new system, students learn through different instructional media, a
variety of materials, and from different teachers in different settings. A set
of input variables may be classified as follows : - ' .

‘ Instructional and Student Staff -
Instructional Media Learning Materials Organization Organization
Teacher Instrucdor Textbook Large Group Master

(T (120-180) “Teacher
Programmed Self- Workbook ~ Intermediate Master-
lnnt:ucuon ®1) Group (60-80) teacher
Instructional TV Teachers’ Guide Small Group Regular

ﬂ s-20) Teacher
Instructiona] Radio Tests (DT.FT.ST) Teacher-Aid
(IR) Supplementary and -
Barichment materials

The provision and effective utilization of these inputs, many of them new
to Korean teachers and administrators, may require quite different manage-
ment putterns with regard to the tasks of the school principal, supervisors,
teachers, and administrative and clerical staff.

B. Pbilosophy and guidelines
i. The teacher devotes more time as an instructional manager who
plans and creates teaching/learning processes and evaluates the
outcomes rather than as a mediumorknrwledpmnnmime:in ‘
terms of the labour-intengified, chalk-talx method.

2. More competent teachers are recognized.

3. Tuchenhveatlentmarmmspedauzedwbjectamsinthe
'Mmmwam’mmmlmumnmm

Q ‘
48 .



Amnesz v
4. "lndivvidml stiudenta, regardless of where they reside, will
have more chance to be taught equally well.
S. Teachers, principals and supervisors are well aware of ,
instructanal objectives by grade, subject macer, and unit level.
6. Effective management is judged in terms of objectives achieved.

7. Evaluation data are better utilized by teachers, administrators,
‘supervisors, students and parents.

8. More flexihility is practised in grouping studehts and facilites
utlization. : ) :

9. A large instructional unit of about five-classrooms will be the
central focus of instructional management.

10. Cost-effectiveness of schooling will rise when bold re-allocation
of the achool budget is attempted so that more money is spent
directly for the achievement of objectives.

49
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GUIDELINES FOR THE PRODUCTION OF INSTRUCTIONAL MATERIALS

. Three aspects of materials to be developed and supplied
- Kinds of materials ;
. Criteria for selection. production and utinzation of materials;
- Production of materials.

e Kinds of materizls

* 1. Materials for students’ self-learhlng; e.g. . programmed arnd semi-
programmed packages, modules, supplementary readers;

2. Materials for teachers; e.g., teachers' guides, supplementary
background readers, teachers' modules; .

. Teaching aids: TV radio and simple audio-visual aids ;

3

4. Bvllnnuon‘mderials (diagnostic, formative, summative);
S. Professional i'eference materials; .
6
7
8

6. Bquipment;
. Materials on the use of community resources ;

. lnformation sheets on sources of supply of technizal bulletins,
- -materials such as from government agencies, health, agriculture
and agencies like manufscturing firms, travel agencies; °

9. lnformndon sheets on the hcﬂlcles established by educational and
-other agencies for use of teachers: e. g., services provided by .
curriculum centres, teachers’ conegea professional associatdons
and science centres.

10. Materials produced [y educational institutions and teachers, such as
improvised equipment. simple expertmenul designs

The mechanism for promoting the: production, supply and exchange of materials
The Technical Working Group should consider setting vo an appropriate
~ mechanism to promote the development of instructional materials by teachers.
Wmmwummwmngwuﬁamﬂmmmfor
mmmdumo{mnﬂm:mmnweandomermht- )
- mation that might be relevant. Theyshonldalsohﬁngwimﬂtemumplesof
_ mltethlsanmble.
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Criteria d eelection of materials

. ., There shotld be'a proper organizational arrangement to ensure that the
necessary materials meet the teachers’ needs in the context of the curriculum
produced, and that suitable existing materials are identified and disseminated.
In thla connection, it would be necessary to observe some criteria for selection.

‘1. Materlals for students or teachers should have gone t.hrough a
process of tryout and evaluation.

'2. These materials should be relevant io the set objéct.ives;
3. They must be usable, simple in operation, interesting and in'ei:pensive.._

4. They should be safe for handling by pupils.

_ The teachers must use the wide variety of materials which might be avail-

" able to them or produced by them if in their judgement they would improve the
effectiveness of their teaching. Tbey should however make sure that the mater-
fals have either been produced by the agencies or pu/ 7= who have the requisite

competence,.

" Production of materials
Various agencies would be involved in the prqduction of materials such as

' the following:

1. Curriculum design centres and material production centres. These
centres could also be mainly respoasible for the dissemination of infor-
mation on available materials.

2. Teacher training {nstitutions, especially with the help of post-graduate
students who cculd work on materials as part of their research.

Teachers' associations and individual teachers.
Developmental agencies and their extension wings.
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ANNEX VII

———

SUGGESTIONS FOR THE PRODUCTK)N OF MODULES

L 4

It should be recognized that modules of different levels of sophistication, '
from wmulti-media packaged learning kits to simple printed materials, can be
prepared. Generally, learning modules have the-following clnracteristics or
elements : —

/.
small units of learning which can'be covered in a few weeks

tme or less;
: well-speciiied objectives in terms of expected pupil behaviours

or concepts;
specification of encry behaviour and concepns.
pre-test to determine pupil's readiness for the unit;

design of imtmction to achieve speciﬂed objectives or .y
enabling activides; ’

self-evaluation measures (ﬁormative evnluntfon) at appropriate

intervals during the learning process;

providing additional experiences for remedial work (e. g, use \

~of a variety of media where poseible)

providing sources o! inﬁormntion
containing an end-of-the~unit test
may or may not have an aeoompanying teachers’ guide. ;

Some"suggeswd topics. for development materials -

A. Materials for teacher education . : -

1. How to prepere an inventory of :
a) Local resourees awailable for use in science education;
. b) Local activities involving scientific processes.
¢) Ways in which a knowledge of principles of science oould

be applied wo help local people in matters of hygiene. bealth,
' putrition and agrlculture

2. lbwmimprovetheneehniques involved in asking questions, oonducting
“discussions and making diagnoses regarding causes of student errors
uﬂ oonstmcling evalmtive measm -
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Annexz VfI
‘3. HOW to integrate television lessons and films into the ordinary
school/programme ‘
. ,,’;,/ A/ngules concerning development of desirable teacher competencies. :

oS Maoeria.la especially prepared for teachers who are unfamiliar with
inquiry and discovery methods of neaching. Exercises should be
suited to age, background and experience and lead to a genuine under-
standing of the method . . ]

" 6. How to construct simple equipment.

B. Materials for use of pupils

. . Some areas of content where mocdules could be developed for both
formal and non-formal situations.

1. Science eoncepts relevagt to safety; for instance, trafﬁc, poisons. fire.

2. Environmental awareness: pollution, conservation.
‘3. Health, hygiene, nutrition. -

4. Sclence concepts illustrated in daily life in an agricultural
environment, hing environment, and industrial environment.

C. Mamil.ls for others

1. Materials to show administrators the aims, objectives, methods
and implications of modern science ‘education. -

v 2. How to establish and maintain an inventory of science éaching aids
and equipment that can be cont:lnuelly updated in order o show
current needs and priorities.” .
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ANNEX VIII

SAMPLE LIST OF TEACHER COMPETENCIES

1. They must be familiar with the community in which the school
- 1s located--its culture, language, beliefs, norms and common

practices. - .

2. They should know the government agencies, organiztnidns and
associations whose activities relate to, or could be used to
contribute to, pupil's learning and utilize these effectively.

3. They must ha vé the competency to analyze government pro- -'
' grammes in terms of their subject areas. :

4. Tbey must comprehend what creativity (or the application cf
"~ irhagination) is and how they can enhance it in the learner.

S. They must be able to utilize and enlist the co-operation of para-
professionals and resource personnel from the community

6. They must be able to organize learning activities to fit the -
' environment and give responsihﬂity forn learnigg_to the learner.

7. They must be able to diagnose lea.rning difﬁculties of the child

- and provide remedial measures.

8. With regard to equipment, they should know wlnt they have, what

Bl

they need and should always be ready to obtain the right equipment

when the opportunity -arises.

9. They must be able to use formative evaluatlon competently.

a) to help the learner attain learning objectives and
b) to help diagnose their curriculum and instructional procedures.

10. They must know the resources available in the oommunity and be

-alietousenewmedia

11. .They must bring their knowledge of science and technology

periodically up to date.

12. Théy should be able to relate science concepts to the immediate

_ environment and vice versa.

13. They themselves should exhibit an inquiry- oriented attitude,
suspending judgement until all evidence is availahble. :
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14. They should be able to identify materials and resources
awilable in the environment and from the community for
uee in their teaching,

15. They should have adequave skills for developing simple
Wﬁpsdsdmw K
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ANNEX IX ’
e LIST OF DOCUMENTS

General Information

| R
L.‘Apdaf

3. Asaotated Agenda

4. mwmw
S MmMotmwm
6. APEID Programme on Science. Education

‘ ‘ ' (Programme Ares 6 - Report on Work Plans of
APEID - 1973)

. . 8. Coumry Reports .
) . 81 Jspsn
. 8-2 Repuhlic of Korea
8-3 Philippines ’

8-4 Singapore

ERIC

Aruitoxt provided by Eic:




