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R . In purauaﬁde of Resolution No. 1/4.4/1 of the General

+  Conference of tinesbo at ‘its twentieth session, the Regional,

" . Workshop to.Review Biology Education in Asla was held, withln 'lf

. ‘the framework of thg Asian Programme of Educatlonal Innovatioh 1,

« . for Development’ (APEID), at the, S¢ience'Educatién Center, |

"+ University of the Phi;ippinea,'QuezongCityG;from 18 to 23
. A - vl Tt ¢

o

\ \":

'S

"' August 1980. N ORI Cg
o _ 'The Workshép was organized by the/Unegcq Regionéloféicev* |
~ for Education in Asia 'and Oceania through its Asian Centre o o
_ Educational -Innovation for Development ,(ACEID), joilntly with.
. the Science Education Center of the University of ;the Philip~

¢ Al

.. pines, which is an Associatéd Centre of APEID, : :

o - The WorKshop was attended by :12 partiqipanésﬁ'onefeach .
from Afghanistan, Bangladesh, fndia, Indonesia, Jaﬁan,Malaysiah :
Nepal,; Republic:of Korea,. Sri Lanka, ‘Thailand, and two from R
' the bhilippines. In addition; two observers from-the- Philip-
pines attended the Workshop. Dx. Dolorés F. ‘Hernandez, Direc- . -

- . tor of the Science Education Center of the University of the ' '
Philippines, was the Director 'of the Workshop. - The ‘Workshop..:
.was assisted by a resource person-participant, Prof..V. Basna-="
yake, Professor of Physiology, University of Peradeniya, . - .~
.Kandy, 'Sri Lanka, §nd by two local specialists: Dr. Fredegusto
~G._ David, Department of* Psychology, and Dr. Ruben ‘Umaly, De- . .

-f'partment,of-Zoology,‘both~of:the College .of Arts and Sciegges, 7

" ‘University of the Philippines, Diliman, Quezon City. '.Thre BT
. gtaff members from Unesco (two. from the Unesco Regional Office

in 'Bangkok, and one frem Unqsco~Headquarters;in_Paris)'attend- R

- ed the WorkShop.'jAﬁlistQOf1participants,'obSeryers and resource . '
L persons is in Annex II. ./ L, . (;': o e
" 'The main purpose was to, review biology education .at the

- secondary level; focusing'jon three main aspects: (a) ‘environ--
-menta;"aspects;-(b)'molécﬁlar-andfgenetic aspects; and (¢)

| application' tc health, nutrition and agriculture, and to pro- -
'._lpqse>the'teachipgjcdmpetencies4forfbiology,téachers. '

©i° . 'The discussions were directed toward identifying -the ' .
,~_key;cdncepts,jattitudes, values, methodqlogies, approaches - 7
" . and teaching competencies of biology teachers. The agenda of’
- the ‘Workshop-is in Annex I\_, . S R
~ ' . The Workshop was conducted in nine plenary sessiohs and
- fifteeh'groupﬂsesgions:';In,the-ﬁirsﬁ plenary session,:the
.. Workshop elected two "Rapporteurs: Miss Amy J. Gonzalves (Bang=
‘ladesh) and Dr. Arun’K.. Mishra (India).. The Group Chairmen
~werk elected by the group members themselves. ' The composition
- of -the groups is in‘Annex III. - .. S R T

e -

[
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Chapter’ One . o .

. REVIEW. OF BIOLOGY EDUCATION IN ASTA

3 1 . - v
! “e v\

o AFGnANISTAN R L
) Immediately after the great Saux Revolution in April
/1980, ‘the Government of Afghaniatan started innovating, the

. aducation system to make it riot only avallable to all, but .

~ aleo to meet the demands of the gountry. Efforts are being

~ made to include science and technology in the education aya-
: tem so that the learners may utilize ‘them in their daily livea.

: The school structure is as followa: {a). pre-school, ,
which consiats of nursery (3 months -2 years old) and 'kindexr~
~ garten (3 years - 6 years old); (b) primary (grades I-VIIL);
- and (c). secondary (grades IX-X). c , e
ST ST T e ] ¢
. Primary science education .. S o R

. . In the primary school, science is not taught '‘as a ‘speci-
‘fic subject in grades I and-II, but as part of the science .
dealing with healthful immediate surroundings. Ih grades III
~..and IV, biology is taught in the form of ‘nature studies, .for
two hours a week. 'In grades V to VIII, biology is taught as
a specific subject, in a spiral, approach,. for two hours a
week. 1In grades IX and X, it is taught for threé,hour:{;;:gk.

. _The science programmes are related to real-life situasf
‘tions of the learners, so-that physical and mental poweérs = -

' are equally trained. T T o -
- The. textbooks are designed so that each lesson contains |

at ‘least one practical experiment. Each teacher is provided: .

---withva'tgacher!s;guide;n,BoOks:fbr'the-various science sub-
. jects are being prepared. ' Grade V biology is.ready for pub-
.~ lication. The syllabuses in Dari for the science programmes.
. for primary schools have been completed up "to grade VII.

4

Soon\they will be prepa;ed'in other national languages.

-~ Informal education is being actively promoted..
Secondary science education ' | *

~

In the secondary schools, the terminal c¢lasses arg . .
branched into social science and natural science streams.

" The subject. of skills development' is not included in the .
syllabus for. boy sStudents;. but there are vocational schools

“for students to learn the trades.. For girl “students, skills
development is infused“in home.economics subjects. = - - ’

. Of ‘the th:eeuhours“of-écignce'égbjécts taught ‘in grades
'+ VIII to’ X, one hour is devoted to practical work 'in labora- ; -
tories. ;The.theqxetigal parts of the lessons are taught -

3 oo e

a -

e

s
o)
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: Environmental education

.aduaatian in Aa1a " S | 'J%J

L

Vmoatly by leotures delivared by the teadhera,Teaching aida are

mainly blaakboarda, chalk, and aome oharta. o .
¢ ! ) . . ’
EvawuaLiQnA E | : '

'Thera are two examinationa per year, one at midnyaar N

‘and the other at the end af the aaademta yedr. Primaxy sohoal

examinations are oral, while sedandary sohool examlnationa -
are both oral and written. . = - . . '

Intaqrated Rural.navelopment Depdrtment (}RDD) '( : {«

' The Dapartment carries out a rural development projaat oo

‘which aims at improving the living conditions of the masses,

It uses an: interdisciplinary approach, and the projedt covers,
among others, education and sacial welfare, agrtoulture and
animal huabandrv, and health and aanitatlon.

4 yGraduaLeﬂ f secondary achools Aare employed as village g
workers and trailned through an orientation course of from
two to four weeks' duration. Thelr basic knowledge of Bcienoo
aubjoots is ‘useful in carrying out Lhotr community work. -

\
L)

The present Eovernment is takinq steps to identify and

“«

.'solve environmental problems and conserve natural resources.:-
. An environmental education project was recently tested. The
target population was.grade VII students. For implementation, .

"+ three modules were designed and developed dealing with such .

' waste.

.-ed and used in grade VIII. Eventually it is envisaged  to
: .include environmental.-éducation in the school curricula

issues’as conservation of natural resources (soll, forest and
wild-1life), safe drinking water, community health, air and
water pollution, use of chemical fertilizers and radioactive
In the new biology programmes of grades IX and X, envi—
ronmental education is infused into the gerneral biology
subject. The subject matter of ‘environmental education for.

grade VII has already been. tested, d the modules will formA
a regular sub]ect in grade VII.. T ey will be further expand-

throughout Afghanistan. The subject is also included in grade XII .

lege or intermediate- sections of degree—granting colleges.

y_curriculum for laboratory technicians. , S .

12

BANGLADESH: e o BT ‘,.;

B Educational structure

" There are five years of primary education, followed by .
three years of junior. secondary, two years of secondary, and
two years of higher secondary education in Intermediate Col-

‘Students in. Bangladesh begin studying biology ‘at the .

'high-school level, though in a very concise way: This in-

cludes prelrminary theoretical knowledge abOut plants and
animals. ) ‘ S



LA

[T

- years . of middle and two'years ol secondary ﬂahool, fallowed
by two yeara of higher sacondary stages. Thls syaten is rHow
~in effect ‘in many states of the country, and many ‘othors are »
in ‘the process of adopting this new paLtarn. ﬁomu variabiliw"‘§
tias in tarma of “atructure ptill] nxiﬂt. (R R

. .o, .
' L oo ! "

, \
. 4 ! L
o « -
‘, . v . t
B!

R R Rauien df bialagy edusation in Aeia

vl L ! -

fQ- | At the oollega level, the anbject ig- mqra'elahorate.:«

The aspecifie topics inalude, for example, zonlogy, econamib |
biolagy (e.,q, fisheries, sitlk industry, insecta aa -affeoctinyg.
agrioulture), theories of ﬁVDlutlﬂn and genetics. PFileld '
tripg a;a seldom inoluded., :

8tudents belonging to the aaLenoe gioup in the/eallege ‘
naually study .biology as pne of their major auhieota, parti-
enlarly. those in the premedioal gROVR .

V@L¥ little of the environmental aspeots of hiology ia
1nnVudsd n the.syllabus, The general maas have litkle ov no
idea ahoul, health care and proper nubtrition, Very little
lmporvtance "ia atuqud to the waleguliar nnd qanetia aspepka

- of biology, - _ i

INDIA o . e

Lduoational a\guotule

Tha new aduoartonﬂl struotuxe in Indin iﬂ'daaoribad aa R
a 10+ 2 pattern, Tt conalata of five years of primary, throe

i '

a

) F i

History of, biology education . -
Durihg tho l9aﬁh\biology was introducod ag an olective

' in formal dcience disciplines in: many states and boards of .

.examination. .With 'the establishment of the Natiorial Council
of ' Educational Resoarch and . Training (NCERT) *in 1961, major -

" innovations took place in scienge currxiculum development The

- American series, Blological Scid&hces Curriculum Study (BSCS)

'was widely publiCizod and‘distributed. At the. same' time the

‘need for truly Indian,curriculum 'in biology as'well as in

. ‘other science- disCiplines was being intensely recognized. Ths‘

NCERT initiated a ‘programme Wf préparing textbooks for the

higher secondary grades IX, X and XI:. -~ - ” '

‘ . After the visit of a Unesco Planning Mission on sc1ence-':
.educatien separate courses for physics, chemistry and bio~-
logy were prepared for the middle stages instead of the exist-- -

‘*ng arrangement of teaching general science. ' Today all: high-.
school - sc1ence courses are taught with the. experimental com-"
ponent : .

Sc1ence education in: general and biology education in ¢
particular, have undergone a drastic transformation in India,
~from a. totally foreign curriculum to a curriculum which is a

product of self-reliance. - The. evolution of biology education .

"has reached a remarkably advanced stage as far as the concept
and the currioula are concerned : :

- -

Objectives of SCience education ;'”f.‘ ‘.-;,J';. L TR

"~ % In the-policy document of" ths NCERm."The Curriculum for
the Ten—Year School - A Framework" 1t 1s mentioned that-
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o Biology eduaation in Aaia:r',; e v } . R

' fl*mSc1ence should help Ln redu01ng obscurantlsm and .
pregudlces based on sex, caste; religion, language -

. or region. By emphasizing a~ratidénal approach,

. science should help the development df a democratlc,

:.s@cular and soc1a11st state. ’

: ﬁ@ 2;:At the secondary stage, laws and theories should\be
' -gradually 1ntroduced._ Open-mlndedness and sceptlc-v
Jlsm should be encouraged.s_ e

-~

Zf_3;jThe bas1c pr1nc1ple of chem1stry, physxcs and blo—s-
B ,logy .should’:be“taken up. The 1nvest1gatory or_ ex=
perimental approach is suited to’ this- (secondary)

.. stage.of learning. Science club act1v1t1es can be
T ,1n§r6duced to encourage.lnnovatlon and 1mprov1za-
ti -\ . '
Instructlonal mater1als S ”1

. ! -a) Lower secondary stage- The “Life Science" textbook

,’publlshed by NCERT in 1975.was modlfled. The qOmmlttee for
the review of the "Curriculum for the Ten-Year School - A
‘Framework" reconimended a general science course .and a separ-'
“ate course as two alternatives for examination. While" for

- the ‘general-~science course a sequence of topics from the ex~-

" isting textbooks was glven, for the other alternative,. sylla-
. bus frames were recommended for greater elaboration by the
textboo wrrters. NCERT has recently.converted its three
separate courses - into a s1ngle mult1—d15c1p11nary or combln— ‘
- ed sc1ence ‘course. - :

-

' b) ngher secondary stage: The blology textbook ‘was .
'developed through the  Editorial Board, which. ass1gned-un1ts
and chapters to authors, ﬁlth guldellnes to maintain uniform-
1ty of standard objectives and p01nts of emphas1s.

There are some mechanlsms for feedback and rev1s1on of
the textbooks. . :

Content L o L S X'_.
. The blology courses at both the secondé?y and hngﬁr
secondary stages are richly represented with)the content, and

principles in.the enyironmental aspects, the molecular and

genetic aspects,-and the, health, nutrition and agrlcultuﬁal
aspects. . . o . &

Problems

, 1. The examlnatlons bas1cally concentrate on evaluatlon
in the cogn1t1ve domain, while the development of attitudes
" and values is often incidental. : '

‘é; actually conducted

2. Fewer pract1cal experiments
el dué to laboratory:

‘than those. prescribed in the curricul

: - constraihts, large number of students, heavy load of teachers,'

and prevalent mode of evaluatlon. ¢

- 3. Theelow—prlced keys, notes, gu1des to textbooks un-
fortunately play .a more s1gn1f1cant role than the textbooks..

6

ke
)
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T4, Thé'public examinations reflect the contemporary

'\ social values, while thg/burr}culum aims at social transfor-
matigrk - ’ ' " - ~ . : , ' ! :

~ . _7T5.

N !

Investigatory prbjécEs have been introduced in the’

élective :course of -biolegy at the higher secondary stage. T
However,, thes execution of these projects in schools leaves
- .much¥¢to be desired, ‘and ‘more intensive follow-up-supervisory=
- work is:called for. T SUCPELE o e :
R ' .6., At the lower secondary stage, the approach of .in- !
- gtrudtionras reflected §hrough the  textbook ‘is quité conven-
... ~tiondl.  The facts have overéridiné'superiority;dven the _
Q’T-,-,mephodb-of_§cienge._ At the highey-secondary stage, similar .-
-  “trends ephtinue also, but the situation 'is somewhat improved
in view of biology being .an elective subject and due to-the
inclusion: of ‘investigatory experiments ‘and projécts, in the :
\ course. T o . L

v

. . "7. The curriculum is more a principle or fact-oriented
one for nearly all the stages. There is only a secondary
concern for the probl&ms which: could-be solved through the
knowledge of biology, or‘the‘problems.which.could,be exploit-
ed for 'the understanding of biological concepts.  .i T

~ 8. As to the ‘qudstion of "Science for Ac®ion", although

students are capable of organizing action programmes on the

, basis: of their understanding, they are handicapped because
A there are no forums or organizations through which they can  °

" assert; and they are too concerned with the public examina-
“tiong to think of ?génslating their understanding into action.

S

9. The biology" curriculum is too prescriptive and rigid
to allow for the exercise of freedom on the part of the tea-

", cher. However in the aréa of projects and investigatory ex-
- periments the’ position is“different. g Y

, 10. There is some linkage of the biology curriéuluntwith
- the outside wqrld for the learner but a great deal more can
be brought in ith reference -to many of the topics.

. Teacher training

. .The biology teacher of a secondary school in India is

~ the holder of "'a Bachelor of Science degree from one of the
over 200 universities in the country.- Besides, more than 75
per cent of the secondary biology teachers have a profession-

: al degree in education (B.Ed.). About 25 per cent of the

- total lot, and a large percentage of the younger teachers, in

" addition, possess M.Sc. degree in Botany/Zoolqu'or Life
Science.- . - ' ' :

, The B.Ed. training does not help the teacher to develop:-

an ability and aptitude to lower"the content to the intellec-

- tual level of the school pupils, nor does it equip him or her
'with proper aptitude and insight to develop higher mental S

+ abilities through the principles of biology and’ processes. in-
volved in biological, engyiry. - . » . S

@ >

. : i .
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"‘grated degree course in scfence education. : In this four-

. year course, general ,education, - 'science content and profes-
. -sional education are. 1ntqgratbd together in a. proper sequence.
' For.-students opting for*the ‘biological sciences 'group the
major- subjects ‘are botaﬁy and zoology. - The course contgnt
. ‘of-.biology. closely pan&llels that of the other unive

-[of the reglon.hs<; '/A;< L : :

B The Reglonal‘College of Educatlon‘ Bhubaneswar, has’ ‘
'recently started ‘a M.Sc¢.Ed. course ‘in Life Science with a . °

 limited enrolment (20" students each year) The course ls of -

. the ‘duration. of foun semesters with a total,work-lpoad of-
“eight’ content papers and fou ‘papers in education dlstrlbut-\
,~ed equally- in, .each emester.- Be31des, there is also an in--
.‘'vestigatory project o be completed by each studént 1n the
fourth semester. ;‘”‘ W y o

- . ]

» Varlous strategles for the 1n-servace tra“nnng of bio-
1ogy teac ¥s' (also other ‘sciencé tedchers) have ‘been .adopt-,

- ed for a Yarge-scale upgradlng,of their content knowledge. .

. ‘Summer 1nst1tutes of three and four weeks' duratlon
' were: organlzed for ‘the teachers of the schools taklng up the
new blology curr1culum : : .

C 0 fGreater empha31s was placed ‘on- env1ronmental ce lular'
‘and molecular aspects. The teachers generally penformed all =
the’ prescrlbed and: addltlonal experiments, and conducted in-
vestlgatory proJects. ‘The faculty of each summer institute . ;
con31sted of well qualified teachers from-local univet¥sities
and research 1nst1tutes under close superv131on of the NCERT”
faculty. .

: For the benefit "of the teachers of the State Government
schools a new programme of 'Centres for Cont1nu1ng Education’
has been initiated. The objective -is to establish one such -
centre in each district of the country to be run by a part-

tlme loCal faculty. ‘ _ _ AT -
B S . S e

INDONESIA T T A

Educatlonal structure o A

‘There are six years of prlmary éducatlon (starting at
the age of '7), followed by another six years .of secondary
schooling (three years of lower secondary, and three years
of upper secondary) .

—-—

OblActlves of blology educatlon

1. To: develop understandlng and cur1031ty among puplls
towards 11v1ng organlsms by developlng the1r basic
concepts 1n blology, _ L

2. To develop basic understandlng‘hbout sc1entiflo pro-
cesses and the problem-solving :

lethods \>7
~3.;To develop values of life among chlldren_-

' The Reglonal Collegeiof Educatlon, Mysore, offers inte—'p
e o

tles'“\'
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/ Blology the secondarz,school currlculum e -

r

.;S o i W T ,_ﬁeview oflbiology education;in Aaiq
e It is mentloned in the Outllne of State Objectlves in
‘the curként stage of the Five-Year Development Plan thq; the '
. emphasis will still be placed on the development. of the agr1-
. cultural sector, although light industry will also be given’,
attention. -Bidlogy- educatlon can therefore contribute to
.national development through the 1mprovement of human env1--~
ronment, communlty health, hyglenekand nutrltlon. x

,,,,,

L

g .6 B gy is taught as a’ separate subject to. 13 18 year-
" old students at the secondary level, but there 'is now a move~
ment in the lowéer secondary schools to offer’ blology as an

-

1ntegrated subgect with other disciplines, “as in the pr1mar7 L

schools. : C P "-*-_-L - L e e

")' : For the,non-sc1enée groupfof students in the senior

0

hlgh schools, biology is emphasxzed becauge "every citizen

" ;should ‘be aware of his eX1stence 1nhthe environment in Whlch

e llveseq_ It is ‘offered as a popular scilence’ dealing wngh
knowledge taken from dally lrle w1th blOlh ical i icati

,1.:'.‘ .
N B Y v’ '\ R

Env1ronmental aspects # _f*f-“” o

a

, Through sclentlflc explanatlon and real llfe eXempll—
fication of the ogical processes and ecologmcal 'inter-
~dependence, atte

~-the ‘awareness of "M@i¥'s crucial role in t1pp1ng the  critical’
. balance of nature s various' components. " Ecological princi-
ples, as a basis: -in” the manadgement of human env1ronment,
should ‘enter "the: blology curriculum. '

The 1975 curr1cula for lower and upper. secondary’schools
include instructional objectives relating to environmental
-aspects. The ecploglcal approach to the study of blojphere
\and environmental aspects:are glven emphasis. . S

o There are. three volumes of textbooks in the 'biology
package' for lower .secondary’ schools, and also three for .
upper secondary schools.. The biology education,in the upper
secondary schools is carried out through an analytlcal ap-
proach Clearly the environmental aspects constitute the
ma1n topics in’ the curr1cula and the accompanylng textbooks.

'w/Appllcatlon to “health, nutr1t10n and agriculture.

In Indones1a, health and nutrltlon are 1ntegrated and
combined. The main problem is how to strengthen-the co--
operatlon between the health centres and the schools.,

. In the 1975 curr1culum, there .are no 1nstruct10nal ob-
jectives about skills development, espec1ally in agrictltural -
"education. .But there are'possibr\lt des of relating the school -
"activities of A4 biology course to sKills' development in agri-
cultdre. The teachers, however, have little interest in o
extra-curricular activities, because they think that practic-

.~ al skills development should constitute a part.of other sub-
jects such"as applied chemlstry and skill* subjects. They
consider biology a pure science; it should therefore be dis--
tinguished from applied science.

e
S

k.
(@)

could be made tq develop in the students,j

.
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75;§School facmlltles for b;ology educatlon7

s .. R

B All ‘state upper~secondary schools have relatlvely wells -, o
.jequlpped laboratorles.. Private upper secondary schools in-
v cities ‘usually " ‘have labofatorles, but onky a few in. small T
towns have Sp801al rooms. for laboratory werk ', L, -

. - The -overnpen has launched a 'textbooks package pro—:‘
';_‘ject' to fensure. students ‘can use the textbopks through-
“aoout ‘the-

L ar by. elther bonrow;ng them from their" schgpl, or
;.buylng them." However r{vate ‘schppls and schools in small -

_+ ‘towns. do not receive § ﬁlclent coples,,and textbooks atlocal _
’*stores are elther exp smve(pr at tlmes out of stock.. ’ . o v
fTeachers 'H‘;u' “;" o R -v;f v v e U
e -

- . The ' creat1v1ty of blology teachers is essentlal in ) .
. geﬂtlng the students interested in‘thé subject. Teachers.in =~ -~ |
. upper. secondary schools exhibit greater creatlvaty than those . -~ %
“-in" the' lower. secondary schools. - Similarly, teachers” in - 1ndus-v"_ DN
"-'trlal areas show more " creatlvity than those rn smallntowns or - T
arural areas.‘ - r-_»__ ] A - SRR e e s
B JAPAN e T X R PR TR It
'ﬁ;vEducatlonal Structure'.hT;J- - . ,j} Sl AT NEERRC I
; N

a . Ll e e
o f”ff There are 'six years of" prlmary educatlon, followed by
_ three years of: loWer-secondary education and three years “of R :
;upper—secondary education (or four years of part-time upper:- }:5'5;r1;3
" secondary).,” then four years of university.and- college. educa-.“'- ' o
tion. There. are also junior colleges ‘(two years) and tech-.
n1cal colleges (f1ve years) for secondary school graduates."
. / .

\ . A .
N
[

'4Blology edpcatlon in - elementary schools/

: In elementary schools, blology 1@ not a separate sub-
"“ject, but 1ntegrated in science in.general.. From 1980 on-
" wards, science s taught for two perlods a week in grades I*
and, II; and for three perlods\a week in grades III to VI., - &
Sclence for grades III and above.is divided into .three partss:
(a) - llv1ng things and their environment; (b) substance and " ;EE.
'Venergy, and (c) the earth ahd the unlverse. PR

-

gBlology educatlon in lower secondary schools"5 e o "f«()d, ,lf

At the lower se&ondary level, blology 1s agaln not a
', ‘separate subject but is 1ntegrated in science, From 1981
- onwards, . science. will be taught, at this level, for three -~ " o
perlods a week at grades I and II, and for four periods ' a =~ .
week in grade III. .It is divided into two areas: the first . = g
‘covers the content of phy51cs and chemlstry, and the sec&ig o - "
covers the content of blology and" earth sc1ence.g; : :

Blology educatlon in, 4pper secondary schools

Biology is taught as a separate subject 1n'upper‘Secon;'
dary schools. Students in the first year of the upper-secon-
dary school have to study 140 periods of'Science'per year.

) 10

L%
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Then in the'secondkand?"lrd years, bloldgy becomes<one of
the elective sibjeets; (Ehe others are physics, - chemlstry,
earth sc1ence, -and - s 1ence L , , q. - \

."

There is ‘4 prov151on or the purchase of sc1qpee equlp—
ment and japparatus at/school in the Science Educatlon Promo-
“tion Law. The Governﬁent sﬁbsldlzes ‘half the cost of science

. equlpment at schooh A . S e '

. P» /" . i . p . < - N . °
I Envqronmental aspects// o A : : -

‘~'\\ =~ At the elementary (prf%ary) level, only the 1nfluences

o - of the environmerntal ‘factord on living. things are dealt with,

/i;;-, ‘At the lower—second%ry stage;, the subject of science is or—u :

ganlzed as a whole/from_the paint of view of . 'sclence of “the - (.

environment'. °As for the ‘upper sec0ndary devel, at pnesent, T

the,env1ronmental aspects are covered mainly by Biology II, -

b t from 1982 they will be covered by Sc;ence I, Sc1ence II '“v:

. BlologY-/ 'Jf,ﬁv'.. . N

S S 3 P N - (v;
S Molecular and. genetlc aspects S

., . '_J *

T \ i T '..‘
. - ~.: These e -not glven in the elementary schools At tﬁe
A lower—second Ftage, the fyndamentals of molecules and '’
JT>; atoms are taught in- the’, content of physics-and chemlstry,.but
4+ .. . not so w1th reference to blology. In the: upper—secondar»

: schools, a: slgnlflcant proportion of learnrhg in biology deafs ;;
z,;_w1th Ehe molecular and genetic aspects, but the higher soph;s— Ty
Teooticated molecular-blologlcal‘ccnte makes it very,dlfflcult R
! ghfor students ‘and. teachefS..«Therefgre, 1n the\rev1s1on of the '
‘;course of" study, thms partlgular content has been drastlcallx

L 1lreduced‘-s4 N e : i
’. . . W )i . : s o 3 .,D..‘\_, ; ER e . . Coe Q‘? J'
N '.Appllcatlon to health nutrltfbn and. agrlculture‘yv R ';

> LI X X present these aspects are cdyered by other" sub3ects,*'>

~and only the basic. pr1nc1plesoare“taken up in the teachlng of. qh

" " biology,‘for example, health:'is, glven/{h\hyglene which isrfa

. part of physical educatlon- ‘nutrition is covered by - homemaklng,,,
A and partly by health and physical educatlon-_agrlculture as 7

» ~ the.cultivation' of plants and- the breeding of anlmals at the
“elementary leyel, ~and as ‘cultivation', included- in hand1craft,
“at the lower: secondary ‘level. 1In upper Secondary schools,
- thisg~ aspect is not covered except .as- spec1allzed courses in
.upper, secondary agrlcultural schools, and part of co- -
currlcular act1v1t1es : - : -

‘}' E Teachlng strategles utlllzed },‘;fv A . -
R "' The teachlng,methods used are:. 1aboratory work experl— '
ments and- observatlons, fleld work, "transfer classes T . .

(classes to 'stay out in a given area for a few days-of- study,
observation and .fie a’ trips), nature survey: r@ad 'educatlonal
. technology, "mo ulggk programmed instruction, and ‘a‘'response !
~ analyser’ (a’ gadget4 that. enables the teacher to get 1mmed1ate

feedback on, answers. of the students)

' ' at 3 . 5 . e R o0 . [ . "
- w i Y - . B . . . . e '." o . .
B ! . ‘ N ! 0 - - . - . ’ A . ) . ‘ . ?
‘ ce : R - EE . . . .
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n-serv1ce teacher educatlon QQ‘Z,,VCL7 X

ver51tres ‘dand research 1nst1tutlons. There are also in-" L.
serv1ce’tra1n1ng programmes organized by science edugatdion
centres located in.each. prefecture. . The- training s’ Qrmal-"
ly of ‘one day to one. ‘week's, duratlon.f In addition,, municipal’
i educatlon centres are belng estahlgfhed throughOut _

_1-' e ] Lea s
S . G B
. . T t . . " . . B . s N
L E - . - Do
SR : G i S ¥p oo
e a s : - - - e
. . : Tl R : - *

Educatlonal structure

“i,here are s1x years of prlmary educatlon, followed by

Batio The post-secondary or . pre-un1vers1ty educa-
of. twWo years dukatlon.;v: el o
Sc1ence curriculum changes 'f?v ,i. .ry:’ B ,-{ RO
The 1ntegrated science programme 'started in the 1ate _
GDs. . At present all the 1ower¢secondary schools’ 1Forms ‘I to:
III) offer integrated science .as a su ject. The change -
‘logicallyiteok place 1n the courses ?t -the. upper secondary

“-"The Phys1cs, Chemistry and Blology courses (Malays1an -

two years. O . . gi : . o
f-*, The General Sc1ende course (M ay51an syllabus) for arts
_»Students was ‘also introduced.- ‘The syllabus developed was - new,

Tocal> and.- 1mpiemented in stages wmth a few~trra1 schools 1n F'-“"

« -s‘,.\;.'.-

"1974. ‘ - St _ B 4 , ;.’._ i 9'\‘.«\'-:<-_.. .( I
R :

o

contlnuou perlod of fofmatlve evaluatlon.-

n :

o .

Teachlng and learnlng strategles_"

. The teachlng/learnlng strategy reco ended is based on
the d1scovery and inquiry ‘approach. sConceptual understandlng
is. ‘given prime importance, coupled with stydents’ ablllty to
" apply acqulred ‘knowledge - 4nd:'skills to redl- llfe §i uatlons.
The spirit of rnvestlgatlon 1s hlghllghted. o

At the *lower secondary level : worksheets are used to

o enhance further 1nvestlgatlon and- d1schss1on.

~«% At the upper secondary level;, the teachlng and learnlng
stratégles used in biology and general science are advocated:-
- to further improve the understanding of principles and con-[
cepts through classroom act1v1t1es anﬁ experlments.u;

Blology educatlon 1n secdndary schools . !
, The new blologyccourses have been adapted to the Malay-
sian .context. 1In the:Lntegrated.sclence curriculum, the;
approach has been to 1nter11nk -various concepts% The e
..[ . s . 12 . .. . : a
. 3 : : .

N ~ 4

-

1 he,courses underwent phased‘lmplementatlon, W1th a Y

There exlsts a system oﬁ 1ong-term attachﬁ%nts a&‘unl—u?

,e S lower-secondary and two years of dpper-secon- . '

sYllabus) ywere., 1ntroduded in 1972.. Careful. selectmon -of the,a,_f
", topics was made—so that the courses could be completed in.

.

N\
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Revzew of bzology educatzon=¢n Asza P .

¥
.. .

.;f;fnv1ronmental Jspects are 1ntr9duced in a very general form.
:VConceptsjbn health and nutrltlon .dre "introduced with emphasis
glven to/functions of. d1fferent organs,’ balanced diet; and
ody Systems.‘ Agrlcultural topics ‘are, treated‘lﬁ-more detall
-ff in the upper .forms. .Also at this. level, pup;ls are required
*to study health educatlon as-a. non-examlnatlonusubject,
separately.‘ . : R e ,.é

: - In the general sc1ence (blology sectlon), the thfee - tfﬁf
‘areas are treateﬁ in more depth o W/ A "-, Z"

. . ‘ {;\5: toer v ~
. En the blology course, ‘units are’%rranged in a sequenoe.
to ensure: that approprlate fdu datlo

learnlng. 5

‘e :
ry
-

Teacher tra1n1ng

" In-service, and pr xsepvlide  Ea “lq 3
science programme,‘by_lﬂﬂlf ) ’

t1ally orlentated to_t,'%C;tﬁ,

{4

pog lum. r the general Wt
1 e’ courses 1,498 and 2,978 -
"i-sérvice’ c%urses organlzed _
e tion, the Faculties of. Edu« ‘ ﬂ?
,giu” sgof.the countryhave. prog.".
e§ itowards the. neﬁ@currlculum

b, SO

- ,’h'.e ﬁ . » . ./. L .\‘;'

y . . e [ : ,’ S * Lo ..
& T A A B

-5'.~. There are'tﬁfge?years of primary educatron, four years B
a. of lower secondar #and three.years of upperzsecon@ary Cl
Cune ‘_Educatlon.-.'JJ : S - e

2s .-

: =
'Sc1ence currlculum : oy ST g
501ence 1s 1ntroduged only from grade IV s ‘one of the'
compulsory subjects. ‘At the primary level, so science con- |
+ cepts are integrated. in social studies. -"At the secondary | -
level, science contlnues to be oneaof the nlne compulsory -

L subjects. _ } R SN R T e

f‘.' " The- sc1ence currlculum glves f1rst prlorlty }'knowl— .
. edge, skllls and attltudes ;that-will be of dlrect e*to.the*;
students in- thelr dally-llves..y s . T

1

o /¢'p} ¥ In the general secondary school 12.per cent £ the @ -
. Rgtal schooel -time ‘is- allotted for generaI sc1ence.i Blology ‘
P in the secondarysschool currlculum is ‘tréated, under two main - -
- areas:, (a) . structure of 1living things; and (b) life" processes'
,and’ malntenance. Env1ronmental~aspects are included in the

BRI *second -area, There is: no reference to molecular aspects.

+ There are separate currlcula for health, nutrition and agrl-.'
‘culture at the secondary level.- Health ‘is a compulsory '\ .
-subject for all:® levels, .and not ‘integrated in- biology. Nu
tion: and agriculture: are vocational subjects, and 'are offerfg
only in vocatiohal schools. However,  Some. 1ntroductory con-=

. cepts on- these three areas are: treated under Yarlous unlts of
' general science. - ¥ -

- N . - e SN . : N
; |
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m§§t of. the schools'there 1s no separate sc1ence,rooﬂ\\
oratory.r f{%'v. et -

Teachlng methods

orlented Only‘ﬁn a few schqols 1s.the demonstratlon method
mmirenyes . T Ut
Educatlonal structure s B o S . .

. .The formal system of edacatlon in- the Phlllpplnes pro-b'
*v1des for six yéars of‘prlmary eduCatlon, and four years of ‘

' ~secondary education. Both Primary and Secondary levels \are -
"compulsoryﬁ‘yy L I R x,,y L

o‘ulum, with emphasis:on the practical aspecrs. . | D
. “In’ speclal science high- schools, the currlculum is’ m‘%hdﬂ N :
richer in terms of science and mdthematics ‘and 1ntended to\ )

- Blology educatlon -in - the school. curr1culuh~* _g?V

_y__ S e “:‘:{ 1‘:Vl? L

In the flnst three grades of pr;mary educatlon, sc1ence

C s integrated it health education, Then, ‘in. grades.IV to VI,
3r;sc1ence 1s taught'as a separate subject.nggggds- R

J.fﬂ? YAt theyseco ary level, the natural—sc1ence course con—

. \,Due to lack of physlcal fa0111t1es.and tralned teachers,,
the method of teachlng bidlogy is still completely lecture~ R

51sts\o+ 1ntegrate 5c1enc coursesh wikh: emphas1s on a partl—J'

ular. aréa‘at each. ye&r level.a In Science II "(second year), .
. the’ emphasis ‘is-on. blology, ,w1th a tﬂqe allotmeﬂt of three Lo

hours per’ week ﬁ. , o . .>_ j-n*.‘” oo T i

~, The ec1ence courses for the vocatlonal and technlcal

_schools .are similar to-those. offered on the general currlc-,f«

-‘prov1de glftedastudents weth the optlmum learnlng experlence._

'yConcepts, relevance and flelelllty b"" o '.';' ) \ O

- are doubly dlfflcult. There is therefore a critical need-
. for ‘the proper sequential presentation of concepts and the
-.blendlng of factual but relevant examples. : ,»

::some degree of flex1bﬁ}rty in the.use of available materials.
Modular exercises might

. a

e The 1mportant and relevant concepts are clearly brougﬂt
out rn the qurriculum. ‘But ecological concepts are. relatlvely
new, -and genetic concepts, eSpec1ally 'at the molécular level)

-

S .
To - promote relevance, a blology currlculum may allow

offer this flexibility. A well-

a

.\.- ’ ‘

trained teacher is- expected to. utilize indigenous or. .any. avall,f

able materrals*whlch can best present the concepts.[ : 4

P . ) - ) . - . . . &

e

e




ROPUBLIC OF KOREA - . ™. " . . o
Education. structure - RO ‘-Kv.-'*

The system of. educatlon in the Republlc‘of Korea 'is..
o composed of six years of prlmary education, three years of .
.+ "middle-school educatlon, and three years'of hlgh school _
- - education.- o o e , - Ve o
o SR : - S S
Blology in the school currlculum ‘ . Toe

_. In grades I~ IX, biplogy is ;ntegrated in the stience
curriculum,. In grades X-XII, it is- taught as ar'separate sub-
“.ject. Students at this hlgh—school level are required to . -
complete two subject areas in science,-on-an optlonal basis.

. A Student. must get ten credits of science. over a three-year-'
- perlod *(one credlt 1s .one. hour per week. for 18 weeks);

.. The blology content at the primary- 1eve1 coénsists of
- the relatlonshlp between organisms and the;r env1ronments, 1
. an@ the bas1c congcept of the ecosystem. “What is: unlque iSa:. .
~.the 1ntenvae ‘treatment ‘of;: the . ecosystem, Whlch is. dealt w1th’
~in" blology 1n the hlgh school._». B

‘./ “»
e
. A _a : S
« - DN

Instructlonal materlals ;~‘-”ﬁa3“"$ lL' .f5 RS ST

ST The Korean EduCatlonal Development Instltute (KEDI)has
i developed a unlt called "Man and the Env1ronment" for grade:
VIII. -This,. unit was tr1ed out "and is favourably considered .
. for- integration into the science sub3ect for the middle - ',
- school. The unit. is . accompanied by a teachers' guide and.’
-student 1earn1ng materlals. ' S

AT
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DR SRI LANKA EE LA
“ Educatmonal structure

) The formal educatlonal structure in Srl ‘Larka is com- ((
v posed as fol ows: five years .ef primary- school, -five years - ‘
of junior secondary. school, two years of. senior secondary -
school, and tertiary (hlgher) educatlon = ' :

e

Sc1ence currlculum A Y‘J«-' o ‘ R

. . - ..

'/Iﬁ . . At the prlmary level the puplls learn sc1ence 1nfor—

’ - mally.as environmental studies. The curriculum is mainly
based on_ nature. The child is confronted with very simple-
problem 1nteractlons, and is given slmple ass1gnments.

At. ‘the Junlor secondary "level, the currlculum conslsts .
of lntegrated science which is a compulsory subject. . Teach—
~ing is mostly accompanied. by pract1ca1 activities. About 16
per cent of the weekly. workload for a- pupll is on science. -
Nearly 40 per cent of the integrated science curriculum-deals
- ... 'with blology The teacher and the pupil work ‘together to .
o 1mprov1se the edquipment made of 1oca11y available’ lowy-cost - .
" “materials. - Field worz\;s given a very prominent place. The
" currjculum materlals £ this level is prepared at the .Cur-
_riculum Development Centre 'in Colombo. ~Pupils are supplied °
w1th textbooks free of charge._ o , T

N o ’V‘V ; - A
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Bzology educatzon in. Asza _.

. .( . o e g B .

B At the senior secondary level, sc1ence is 'taught 'as,
four. separate d1SC1pllnes, physics, chemlstry, botany and

;‘zoologya Only about, 15 "per cent -of the student populatlon A

- at, thlS level get a chance to study sc1ence. Durlng the past N
'few years, drastic revisions in ‘the -science .syllabuses have,_ Ce

'\taken ‘place,’ partlcularly 1n'chem13try and zoology. , Human -, .

: blologypls one’ of the. latest additions in the new advanced-~ e LT e

;level zoology syllabus. Other new areas are: animal diyer- ST
r Yy ecology, 1ndustr1al aspects and technohbgy (as econ- .. .

'Uomlc zoology), genetlc englneerlng, genetlc counselllngu -

" - - .. . e L

-ﬁThe Fleld Studles Centre programme - : . ,1.;".‘-ff}.ﬂ”

, . . o .

. * P}

ThlS 1s\a sc1ence envmronmental programme to serve the“» e S
“of sc1ence students‘bf the G.C.E.. Advanced‘Level. O
-Study Centre ‘is, develdped taklng 1nt6 cons1derat10n s e
.+ .anat ral resource as. thé’nucleus of aCtIYlty. The program— APV
me provides" fa0111t1es_for flrst-hand study of: the env1ron—."f7;g}ﬁ~”s
and makes, the young people aware of the need for con-. ' :
-a;servat'on of: the natural env1ronment SRR

.

=+ Two Field Study Centres were set up in 1979 Several .
, study camps have ;been . held,.and teachers and: school princi-- -

.',pals have b en*tralned for field‘'study work. These centres

have: contrlbuted.greatly to the development of science educa-
tion in Sri Lanka), and have. developed a large number of. pro-
"jects For the general publlc too. — . . o N o

Teacher tralnlng \ o

s

_ Teachers of sc1ence at the Junlor secondary level are .
_mostly untralned but they are glven v1gorous 1n—serv1ce'

;‘tralnlng.. VR . o S
- ' A - IR IR . U B

..THAILAND L

A}

» Educatlonal structure',:"’-f' S S L ‘

The schooling pattern in Thalland is as follows- six. : ‘
.years of compulsory primary .education, followed by “three
years of lower- secondary and three yeaxrs’ oﬁ upper—secondary
educatloh. : o

'

‘Blology currlculum

[

, Correspondlng to. the concerns of the Workshop, the .-: .
‘blology curriculum aims at: . : -

1. Helplng students to acqulre blologlcal knowledge s

" applicable to their' lives; maklng them observant of

local environment and people's. way of, life; stress-

: . ing the values of conservatlon 0r natkral resources _
;- and, natural habltats, Vo // . o

<

~

' ."2,‘Recognlzlng the relatlonshlps between bl&@%glcal B -
oy knowledge and other d1sc1pllnes, ‘

3. Helping, students to acqulre skllls in applylng blO;.-
. _logical knowledge to prollems in their. personal 1
?llves ‘and public welfare; - o » )

16 o .
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: -'f" Revzew of btology edhcatzon in Asia
: 4, Helplng students develop .certain’ attltudes, €. g._,ﬁ\;;t>b

_ : CL love of nature and appreciation - -of the value of —
: C ’ conservatlon of natural resources-.. :

-

. At the pr1mary level, blologlcal topics are incorpora- :
" ted in other subjects which are grouped together -as subjects = *.
. for the promotion of life experiences. Science as such is not a sub-
) Ject at the primary level. .. : S .

: . At the lower .secondary . level, general scierice is a* -
v\ - . .separate subject, in which all the science disciplines are-
- integrated. Bioldgical aspects ‘deal with the envlronment : R
andPoccupatlons of’ the people.p;-- ‘ e Lo ,‘,'y-wg

© At ‘the" upper-secondary level, blology is taught as.a
___separate subject, for thrée hours a week. - Students select-.
.- ing the science programme must study six courses in blology
- The content ‘of these courses deals with basic knowledge in ..

blology which will prepare students for further study. Non=
science students then also have to: study a special course ‘
wh1ch deals w1th blology for everyday life. -

\ At all three levels, the environmental aspects, as well ’
~as those of health and nutrition are incorporated in the blo- KR
.0gy currlculum The genetic aspects and '‘the app11catlon in-
agr1culture are taught from the lower-secondary level upwyard.
'The molecular, aspects figure. in the currlculum for the upper-i'
- secondary classes .only. :

: -

'School fac111t1es

\ ‘Most of fhe secondary schools have adequate science
equlpment and apparatus. Schools without laboratories can
.-give 'practical work by adapting classrooms for ‘the purpose.’
Simple instructional ,aids are made from local materials.. . ..
. There'is still a shortage of audlo-v1sual mdterlals for bio-
RL_logy teachlng. : v .

-

.. .
' Teacher tralnlng .

o Pre-serv1ce tra1n1ng for blology teachers is given by
~ - . the teachers' colleges and universities. Student teachers
&(of biology) must take at least three groups of subjects:
iology, education and teaching methods.. Teachers of blology
« at the-secondary level are generally holders of a bachelor s
"degree._ . .

.

In—servlce tra1n1ng 1s glven by the M1n1stry of Educa— ‘
. tion in collaboration with the Institute for the Promotion

of Teachlng Science  and Technology (IPST) . - The 1nvest1gat1ve
' approach 1s used in the teachlng—learnlng method.

to
RS
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'Env1ronmeht cari be deflned as the 3um totaZ of aZZ factoﬂs
“{;‘Zbeotie,:abtotzc and soctocultural) znteructtng with szé;. R

o . .The areas of ecology and env1ronment,_w1th part1cular 2
gfreference €0 man, have: assumed -a place’of great, 51gn1f1can¢e
. in thelast decade or so. Nearly all countries:have intro- T N
" duced a; unit ox two in their ‘curricula of general science) = -
-iand/ormblology hlghllghtlng the pr1nc1ples of ecology and L
“environment;- the role of man as a factor ‘acting upon- the e T
‘?env1ronment and in turn being. influenced by all changes - = %~ =
- taking place’in ‘it. 'In addltlon, ‘the realization of pro-
.blems, hazards-and cr1ses is often emphasized for proper.
.. management and survlval of the human race with greater com-
fort on thls,small paceshlp earth' . This is in contrast = - o
"~ to the notion. of fear and despair evident a few years ago . . ..
‘regarding the damage to ‘human population and its possible S
- extinction in wiew'of .the environmental deterloriflon.-‘» o I~

»
Le el

The env1ronmental aspects.assume 'still greater
~ importance -in the Asian context, These countries are pre- . .
‘dominantly agricultural and being tropical in climate- . D
: possess .great productive: ‘potentials for their populatlon. BN
. An ecological: imbalance, besides- having effect on the human
race ditectly will also interfere with product1v1ty for -
support of the population. Another factor in- this connec-
~tion is thee rapid urban12atlon”and development be1ng ' '
undertaken ‘recently. This calls ‘for .caution in urban and-
. industrial. planning so that the mistakes of the West do not
retur. The rapid populatlon ‘growth .which places greater
. demand on the ‘enyironment is another reason for better
env1ronmental ‘awareness.

The d1agram on the. next’ ‘page dep1cts the various areas” S e T

-of env1ronmental conceérn and their 1nter-relatlons. It is - a
presented to simplify the.complexities so as to ach1eve I

: better understandlng of the tables that follow PR

.. .The ideas.and experlences of the participating -f
countries have been synthesized in these tables.’ It is "
suggested that reference be made to the country experiences
in the various :sub-areas for better understandlng .of the. .

. . implied ideas. . The-detailed country exper1ences are in .
..~ _Appendix C of th1s report. S

During the synthes1s it has also been kept in m1nd that,_
. e pract1cal experiences and teaching strategies that have
'(been listed have been actually tried out-and are in vogue in °
ne. country or the ‘other at the concerned levels of school
‘education.. Others. which could poss1bly have been included,
~ but ‘have not been exper1enced in schools, have been omltted

18"
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- guide for
imitate.-

is not intended to -give a prescriptive curriculum
any particalar country nor a model to follow or
Instead,’the concepts, practices, values and atti-
learning strategies provide an elaborate list

.ch to' dfaw. for framing new syllabi.or revising:th
-ones, and developing other related nstructional
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) L Environmental Aspects of Biology . Education T Ll
Area of concem /__ Coroepts [ Prnciples_ Praticl expertnces __* TR0, DR W v e
— - —— , — » - - — — B
I Factors = - ) _ ' S to R ' o
‘A.Biotic© - . .  Plants, ammals, micro- Field study of diversity in - ~ Lecturette® o - Apprecmtion of nesthetlc Y SR "4
i P _ . organisms . natural conditior- - — Discussion® - value . _ S :
B ' — socio-economic - . — collection - ~ Field trip ‘ S ' : Lo !
A A ~ aspects - — preservation - Laboratory exammatlon - Apprecmtlon of conserva- '
- — diversity — identification =~ 5 Audio-visual aids®  tion’ laws . e
: _ '— interaction .+ Case study ' o —gGames on interaction - — _ Implication to social inter-
predation o . " Audio-visual aids " relation :
parasitism ' : o o : :
*.commensalism -
N - mutualism R " v
. . competition, — Making models from -
S aggression local materials o .
. scavenging * - . o ~ ,
B. Abiotic *~ ° .- Influence of the follow- - Ny A
L ’ - ing on the organisms - : ] : T L . .
— air . " Measurement of air - = Lecturette®™ - . .~ Sharing of the same envi- . v/ v o
“— water composition_ _ . . — Discussion® - . ronmental factors by, all - > N
— soil * Physical and chemical -~ — Fieldarip . — Equality, social justice =~ N
.~ temperature analysis of soil (mmsture, — Use of local materials~ ~ — Intematibnal understanding ¢ - o s -
= humidity _ pH, water retaining capacity) - Audio-visual aids®* .  — Application to re lifé' s .8 .
.. . ‘=pH - . 'Experiment on-effect of light — Experiments - ‘situations : ' _
" — light and temperature on plants C S Drawmg of mferences oy O g '
.= salinity . and animals ., ’ AL : S 4 : ' :
b © = climatic comfort " Measurement of factors affect- R S %
' : . ing thermal comfort - tempera-. ' : S o o Y A o
ture, hurmdlty, air movement, - L \ : ST, SRR ‘- g
- radnant heat - e A R LN
) N “r . SR 2 ) . - . T . .
Note: * These are to be used when necessary in ielation“ to each_toplc in the following pages. . b R é
29 - ' T " :
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he o o Envn‘onmental Aspects of . Biology Education (cont'd) Lo Co 0
{0 4 3 X T o ' n ngy - D s/ Lavels .
. / o . \ Area ot‘ doncern Concepts/Princlplcs " Pruotlcul experlenccs . stra [ Lgrnl g, B 1n%€{:£g‘fl:%i / Lower ngher !
» R C. Socio-cultural agpect = — Mun ‘a8 a social belng Y- \]enutifylng the environmcnt —-Collectlon of aid dlscfls Rculizution of the potcn- v ot
T SRR — Interacting influences . slons on local truditions, ~ tjalitles'of man Vls-a-vls ¢
. e ST _ betweenmanand his - .- Lo practices : ©  envionment - - ¢
: BAR B " chyironment_ . " . I ] ' .,:;_ = Realization of the inter- ,
W T Attitudes, traditions _ S o . actions of the biotic, R
B J F ' . and practices i rela- , R s R - _""’ abiotic and socio-- oy
I -~ - tionto e_nvironment S o . S e & #cultuml fuctors “ .
II, Levels of organization + -~ & . L& ' ' o ‘
- —individwal . T - Fleld stukly of the density. of —Field study in and outof - ImpllCntion to populution 4 \/
e : 1population ... Population and species .. plint and animal population school. . »}zgrowth and consequences,
: ~ community —.characteristics ofa - © " including man A -~ — Simulation - . - social interrelations -
I —ecosystem . population, ‘popula-. “— Laboratory study on increase. — Experimentation . = Awareriess Of the import-
R e tion growth, popula- . in population of certain "« Use of research findings .. rance of populatlon e
g . tion density, birth rite, organisms (Drosophilla, . conducted by scientists. - {control e S
EUREERE SRR ~ - death rate, immigration -, bacteria etc.). - : - — Use.of facts and statistical - & e o .
: o ¢ 7 " rate,emigration raté - . © - data: local and global SRR T
,“ e ST -,';(thhspectalreference o . SN S ' o oL T ‘
e e T tohumanpopulanon) T ca T ST ey . ST
L o o — ‘effect. ofenvn'onment . . .- o o & w0
[ TR _ on population, nutri- * . R . _ N Y T o
o ‘} " . entsupply, available e S ’ R SO, -
L Lo _-Space,weather,com- T BT N oo e
B ' -~ charactenstlcs ofa . e o ! ' C Sy ' :
" community: trophic : : o A ?
v organizati8h, stratifi- : - I T S . .
. v - ... - cation,dominance, o L B UL S S,
: succession o R . - \"_ SN o R
., . NI Ecosystem _ S T ' : . o 5 T S
BRI ', — structure & Structural components?‘—-, erld study. of local eco- - 1eld studymaﬁd out .- Dextentymoutdoor A v
o . an ecosystem: producer, . = systems (components and - - 'Zf school e expenmental skills and’ o R
S . consumert, decomposer " related factors affectmg o sclence process ski]ls SRS "b -
: e ) . the ecosystem) _ o Lo B R
‘ . h t . ! - . . )
' * \' . b N - . »hy ,‘ft
N v . . )
S ’ ) ° : ‘ . ' ’ s ’ ,.‘. . Sl . 4 : . . r. -J
> < N . . * . 'v % e
»n - ) ; ¥ “ -
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Lo . G Dnvlronmental Aspccts of Biology Educﬁtion (cont'd) " ; L .
, Aren of concorn Concoptn /Prlnolpleu Priotlcal exporlences Tead:\tl"{\aie/;l,::mlng Rﬁ:ﬂg&l‘?ﬁ ﬂz\‘(fsl Lol;::: l;"ghev,
- ' ! . . ! ] ol
' , ‘ v L. S -(Uae ‘of information related  ~ Obsdrvation, chefsifica- .
‘ " , o . ¢ to student’y real lifo sltua-  tlon - ;
. ' . v ' ! . tlons “ ~ Mensuring, r ord% ing, - ., *
: . T " = Useof lllust’rnthQs from, - l-lypothoslzjn ,lnforrlng Y ‘ )
. ; . - varjous sources o ) oo v
_ —Different types of Mnjor ecosystems of the . =~ Model-building — Use of modgﬂ - Reullzlng thc slghlﬂcnnce ‘
ecosystem world ° S C - l’rojqct work of local ecosystems to o
: ‘ Aquatic blomes: - ." . A 4 * the soclety b L
* Marine — seas, seashores, - — Awareness of conserva- |
, mangroves, estuarles | tlon'principles
"/ Freshwater — streams :
: " and rivers, ponds and . '
L lakes, marshes and swamps “\‘
. ( , Tertestrial biomes: *
R Forest—'tropical temper* . o
ate, taiga’ ‘
. Grassland — tropical, tem- : - .
perate | ) ~-
: " " Desert e -
Tundra ' ? . .
- Amﬁclal/man-made ~ Aquarium .— Construct an artificial b K
' ecosystem ) ‘' Terrarium ecosystem using an’

- _lV. Flow of 'energy

N

Crop — ﬁelds, etc

Source of energy, tmppmg *
- of energy (includingquan- -

titative aspects), food chaix_l — Experiments on produc- —

food Web food pyramid

B ‘ Carbon cycle, water cycle,

oxygen cycle, hydgogen
. cycle, nitrogen cyc v
cycle of other elemen, 8- .
P,S.Ca - B

ey
a h

Jof data md i ustratrons potential for-utilization L
‘tionrate " - fro various ‘ 4 . = Development of correct =7 -
— Depiction of data 3 attitudes towards harness-" ¥ -
through charts, graphs ‘ing of the biomass ;

- aquarium, terrarium, ,
school and home gardens -

2 Model building for'foorl_.

e

— ‘Awareness of abundance "4
of solar energy and its '

— Use of models \
nmentatron

chain, food web

\Use of m'fo : 'd ,‘on and — Realization of the signi)‘\ﬁ;

~/illustrations from various cance of recycling and its :

Taaus smo puv ABo103

resot_u'ces o - application in daily life -
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L Environmental Aspects of Biol \y Education (cont'd) , §, :
— e - v ‘. - e e T s - o [
“Area of ¢ Cei ] P RN Tonohlng/l,smmng “Developing valves/ - Level J
e ron of Q°'T°9‘“ ‘ ¥ Co““p“/ Prlnclples ) Pructsqul expk{lences / L stmte&les _ lntellectual akills Lower Ingh g '
VI. Harmony and balance., ~ lntordspendence and intor S — Awarenoss of, the dolicate .V
' . & relationshipa of orie compos - ‘ halances In tl\é gcosyutem
. neatonanother ~ ~ . S : _
‘ LT Examplos of disturhanco in " = Uso of Informatlon and l)ovalopment ot‘glnbnl R
< o components resulting in illustrations from various  perspoctive ., §
: ‘ imbalances with omplnsis . rosources: local and. .
;" on the role of mpn - ‘ - global | g 3
'~ Homeostasls and steady ° B .
. ) state , _ : . A ‘ .
VIL. Environmiental probs . (A, Pollution: S — Tests for ulr pollutants  — Experlmentation ~ Recognition of pupils’ v VvV
loms and management 1. Al , ' ‘ ' ~ Use of local data roles and identification )
' ' = Main sources of alr pollu — Simple statistical « of actlons for minipiz- :
S tion, mainair pollutants, representatlon of data . ing pollution (applica-
N s+ theeffects of air pollu=. ble to pollution as a
g " - tiononenvironment ~ — Case studies on index — Case study whole)
o . T Pl“““ — Use of current literaturs
5 — Use of community
A resources ‘
A ‘ - — Project work ’ B :
- . ;A" = Preventive measures and R — Use of resource persons  — 'Develo;hng proper atti-
"4 quality control " o ©+ tudes for urban and
L _ ' * industrial planning
., — Developing reasoning o
. power and establishing -
- cause and effect relation-
; ships : o
N _—. Development of environ-- o
. ," mental ethics o - . .
"2, Water. : : S B
,;;f +' = Main sources of water — Measurement of — Use of information and -~ Realization that not all vV
- % . - pollution, main water BOD _ illustrations from flowing and apparently o
¢," ', pollutents, effects . -COD 3 levels various sources: local . clean water may always -y
' ’ - of water pollutionon - | : ) and global potable _ v
o o * environment L
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_ \; anlronmentsl Aspecu of niol%w Ilduostiqn (cont d)
' Teaching | Learnin Developlng values Lavals -
. ‘_ Area of corp;cern Conoepts/l‘rlnelples _ Practionl experlenoen stra‘t‘e’gtea I lntelleol:uu sl _/ Lavar lll 5‘19.
. ‘ ,{_u - Stud}' four to \xs(er - Bxperlmenmtlon v ¥
" S ‘ ' treatment plants = Study tour ., _
C o = Provontlve measures and = Turbldity tests for — Uso of owrrent artioles
- control, quality orlterla water pollution - Project work
"= Acoumulatlve effectsof - . ~ Experiments on ~ Uso of resource persons
=7 pollutants . *, offects of water L -
' . © .7 pollution on aquatle ‘. : - : - _ Ny
. © . 4 organlsms ¢ : '
3. Soll sl " ] . . N ’ ! L} »
(T ) ~ Main sources of soll pollutlon. ~ Pxtractionof soll - — Use of local information . . v Vv
' ' main soll pollutants, effects . organisms to compare — Bxperlmontation ‘
.- ofsoll pollution on onv}mn- -~ polluted and unpollut. — Use of related articles
ment _ “ o edaréas (Tullgronand  in ltorature o : )
: o . A © "~ DBaormaf) ‘ ~ Project work , -
N ~ Preventive measures. control S = Use of resourco porsons * o ‘
n and remedios , * B
B. Conservation: . : _
~ Nature of renewable snd non- — Experimenton roles - Experlmentstion ‘ — Realizing the need for v v
¢ renewable resources .+ . of plants in prevent- - — Use of local information conservationand wise . . -
— Mothods for - ; w -+ Ingsoileroslon - Use of related artlcles " use of nnturnl resourcos. | §‘,
o C — preventingf Foslo D “" g . in literature — Realizing that every . 7
R —fetainin soil egtilits J : - . ~ Use of resource persons development project = o g
- ' -malntahgﬂng ater cle i/ ' — Use of audio-visuals must give appropriate g
- ‘ cy ~,\/ - o consideration to its
A _ -~ Knowledge about wasteful <! o L environmental impli- a
' - methods in tyeo cutting /- j'v : . o o : . cations <
~ Prevention of destruction g v : _ " — Awareness ofleglsla- g
- of forests . . ' - tions and development
T L - Endangered species of plants * — Visit to national parks, — Study tour .. - of the desire for their g
.+ and animals . " zoos and sanctuaries - Project work -+ implementation. _ !
'~ Marine tesources, oceanas . ] SR -+ — Appreciation for the R .
" dn alternative source of food, . o . " traditional notions of - -~ N
_medicinal plants and: indus- - .. L= environmental protec- R
" trial pmdum SN ce , ' Lo . . tion and management S &




_ : . : Envn’onmental Aspects -of Blology Educatlon (cpnt’d) RRTET L S A §{
N g Teaching/Learning Develo;ﬂngvalues/ © Levels . N .
Aree ,o f concern ;. Coneeptsl Principles S Pracucal experiences strategies Intellectualskills - ;_gwer BE §§ D
- Austereandjudieioususeofnon- ¥ Y
- renewable resources and search . - '
- forthe altematives ~ ' 8
B} C.Enexgycrisis S \; ' §f -
' .= Depletion of sourees of energy o= Use of sola: dnets, solar — Use of related artxcles —”D%velopxng proper attitudes \/ '/ s
- . Austere use of energy ~ - . cookers, water heater, in literature - -towards the use of energy s §
— Search for alternative resources . - biogas,etc. - — . Use"of community - resourees ' m
'~ Energy consumption pattern = -~~~ - R . resources : & .
© of selected nations -~ : .| < Useofdata and illus- - N
— World energy prospects L : .+ trations from various :
S o - : “sources
S T . : . - Pro;ectwork : .
D. Radiation and chemical hazards: - — Use of related articles — Awareness o&e hazards v
Harmful radiations . . ST _inliterature . of nuclear energy
e ' "= Ultra-violet radiation : oo . — Useof community - -~ .
: " ~ lonizing radiations and their ' resources . L
e . biological effects - . L . — Use of data and.illus- e
. Chemical hazards associated - - B ~ trations from various, ' ‘
with njiclear fallout : . . .. - sources, . -
— Main elements of nuclear o X » — Project work -
Lo : , ~ - fallout and their effects on _ T T N o
- o human health ' S : ' : ’ _
B A , — Protective measutes against
SR . UV, nuclear wastes ~ ~ %
4” 7
: ¢ 40
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 Chapter, Three

GENETIC ASPECTS .OF BIOLOGY

, .Genetics and molecular biology are often said to occupy
centre stage in contemporary world biology. = The concepts in-
volved however, may be mostly unsuitable. for school level
(though not at university. level) because of their complexity
_ and because they may not be able, in. the Asian scene, to dis-
place some of the other materials which are desired to be
retained. Even a technologically advanced country as Japan .
advises the ‘teacher that "the emphasis should be on the rela-
tion between DNA structure and gene mdfzpion, between here-
ditary phenomena and enzymes, and between .DNA and the appear-’
" ance of characteristics. However, it is not . necessary to E
sacrifice student comprehension by presenting more facts than
they are able to understand.” ' a S

: Reviewing the present biology education in the partici-
.~ pating Member States, the Workshop felt that for the detailed
.~ - listing of the concepts/principles/topics the content of gen- .
R eticss in secéndary school -biology need not, at present include
molécular biology than the basic mechanism of DNA replication, .
“transcription and the translation. ' ' T S

Terms such as the following are*perhaps‘sui able for
~discussion only at teacher training and enrichment seminars -

and not for school students: - a
s - " . gene isolation repressors .
- : ' .gene regulation RNA-directed DNA synthesis
gene transfer . supercoiled DNA o

“The framework used was to. start at the macroscopical
level (such as everyday 1#ﬂe evidence of inheritance and of
variation), to pass on to the microscopical level (cytogen-
etics) and finally to the molecular level (DNA, translation

-~ and transcription for protein synthesis). The use of this
particular framework was: simply a matter of convenience. It
. does not in any way mean -that it is the besf. .An equally
e .1ogica1_framework-could'be7hade by turning the present frame-
" work upside down. In any case: the workshop was not concern-
ed with the order in which the topics are listed. for the
- purpose of the report. - T Co '

, The workshop confined its work in 'molecular biology'’
//< to 'molecular genetics'. This was done because of time con-
’ ' 'straints and not because of strong pre-conceptions about the
meaning of the term 'molecular biology'. It was noted that
a broader interpretation could be given to the term, so as
to include the molecular aspects of - photosynthesis, energy
liberation, and hormonal actions on cellular. processes. It
'was however not possible for the workshop to find the time
to consider this vast area of molecular processes.

-
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Also no: attempt was made to grade the top1cs into cate-
- gories such as 'highly recommended', 'recommended' and 'rec-
*ommended for use in certain’ c1rcumstances only'. This omis~
sion was in accordance with the workshop's policy of concern-
"ing itself only with the whole range of topics which are £
~suitable for school biology courses, and not with -an further_
selection of topics for teachlng in any given school or 'pro-
_vince or country. The Workshop considered that such choices
~of individual topics wa§ a matter for each country and school
'system to decide for itself. The Workshgp's business was A
only to provide-a 'shopplng 11st' of top¥cs which it consider-
ed  to be suitable for general educatlon purppses through bio-
logy in Asian secondary schools.

- Apart from the teachablllty of top1cs the cholce was in-
fluenced by a concern to emphasize relevance of biology edu-
cation to the actual current interests and needs of the 1nd1v-' ;
idual student, the communlty, and the nation. :

: The Workshop took note of ‘the fact that the cr1terlon
for inclusion of topics for general education include. not:
only the customary 'body of traditional biological knowledge
but also the growing use of terms such as (xx) which are
‘popular with the mass media so that total ignorance of them
may not be desirable, and related topics which may have a
‘considerable attitudinal flavour (such as 'race').

- The Workshop. would have liked to document each top1c,
B with examples of school systems in Asia which actually do .
¥y teach the- top1c, and with examples of teaching procedures,
.particularly in regard to practical work. It therefore rec-
ommends to Unesco that steps be taken to provide such docu-
mentation. This will help to convince curriculum developers
.. and teachers that these topics can in fact be taught, and -
" .taught well. Appendix C of the report however g1ves in
some detail the attempts be1ng made in various countries to
“teach the concepts.

: The Workshop felt that there may.be a need to lay in-

.. creasing emphasis on the relationship between biology and i
human values. The importance which the workshop attached to -
this viewpoint arose from various con51deratlons, including _
the dangers to individuals and societies arising from certain .-
traditions, from the breakdown of certain other traditions;
and. from the various other forces such as commercialism and
racism. These concerns, are, it is hoped, reflected in the
column on skills and attitudes.

. However the topigs listed by the Workshop do not include
all the items suggested by the participants. The omitted
concepts were those which were rather controversial or/and
' vague, belonging mostly to areas loaded with values. The -
Workshop took note of the two working papers prepared for the
‘Workshop .(Appendices A and B ), They emphasized the need to
consider the relationship between biology and human values.
" The Workshop wishes to recommend to Unesco that mechanisms
be devised to study these problem areas in depth.

: I
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J. J -‘
. Genetics ' (\~
Area of concern  Concepts/Prin Topics. Practical experiences Teaching /Learning Developing v valuea v Level
_ o ’ S - forstudents strategies Intellectual kills Lower Higher
o l.‘Va'riations Emjduction and ﬁnitien: _ -Motivational examples of (lntellectual/Psychomotor) - ‘ ’
' ' © The types of vatiation, modes inheritance - ~ Relevance to national W 4
of expressions, cellular and :— parents and children - development, community” .
“molecular basis and its pat-’ — diseases development and personal A
tern of inheritance from one — abilities development
generation to another among o — plant/animal breeding _
individuals and populations. o Class discussion o
Variations: - . . Audio-visual B ' . - |
Types of variation . — Study differences of Observations, measure Inferences on adaptations  Behavioural and v
— morphological, physio- students in the class ments, (sizes, frequency, based on observations of - external morpho- .
logical e.g., hair, finger- counts) characteristics. logy only '
) — behavioural | %rints, leaves, fliowers . Relevance to personal - ‘
o - L om same species . interests ' | . L
b " . Role of heredity and envi- = '— Experiments to show Qbservatnons/measure- " Relevance to idea of ‘race’ v o v
ronment in producing environmental effectsi ‘ments of traes, selected  or groups of people. _ o
variation. like effect of cqvering; pjants in schools Similarities between differ-
— The phenotype as the ‘mango seedlings wit@w-"‘ o _ent peoples are-much
product of interaction abox. « .. th e greater than differences.
K . betweengenesand . o . L
- ~ — Experiences on the Pmctical work/demon- s o RIS S ; ¥
- environment. _'~ T effect of curlersor~  stration. . _ ks e ”/“'* P By et
" chemicals on gene- o ' g
tically straight hair; ;J;eras examples , ..
, . ‘a fair-skinned individ- 'COIOUf/eye COloul' . e .
- — Phenotypic characteris- ual exposes himself (mainly genetic) e
tics can be classified into - to the sun; he be- .
four groups: -comes dark. : . L
1, characteristics due o — development of learning. ‘
mainly to genetic origin - potential is environ ,
’ . mentally inﬂuenced o
" 2,characteristics dug — miracle rice only works Intemationalism ¢
" mainly to envnonment- with fextilizer . '
al origin : " Evaluation on improve-
4_. 3 - ment of breed p

I 9

-
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Gcnetlcs (cont’d)

-

o

'~ eugenics

B —t.he b;ologncalsnsmﬁcanoe o —

R . )
. E L - N . B N @‘. .
ST Px'actical experiences - Teachrng/l.eammg Developing values/ - _Levels &
ConcePtSI Principles/ Topics” ~for students . strategies - Intellectual skills Lower Higher § :
"3, characteristics due mainly. ' — pre-disposition to specific . D
- to genes but requiring - - diseases like most infectious- ,‘ : g‘
apecific environments . . - diseases (milnly genetic but 2 T/
e, .,useof fertilizer - - ‘with specific environmet) R 2
) _4 characteristles dueto . . , ~ — traditional rice if heavily * ; : ot ' §
_ 7 environment but will °. i fertilized lodges (environ- - : : Y
require speciﬁc genes : + - ment but requiring specific -
' genes) S -~
.
Q
. of variation is chiefly in ‘
' " providing materials for T
,7 natural selection and T
" evolution . : :
R II Methods of study - ‘hybndization and other - Survey of inhented traits in Speclal project, hybndlzatron, Appmcration for te = v . \/
N Q,«/ ‘ genetiw c bmeding expenments family of class members, e.g., varieties of beans, mango, methodology of genetic
e '~'~ - R : o e.g., tongue rolling, left- - corn, Dmsophila s rescarch -
IETR - CoE handedness earwnggling : K S
“‘-‘*-._-. B g7 : S : etc. ’
B I ~ pedigree analysis _ — Collection of medical data
. T : : for analysis of heritable
R e T S o  traits, pedigree &
T o — twin study - ‘Crossing Drosophila and .
? ,";J‘ L A —others ' " lpbserving traits L
ety IS Applications ' - — breeding experiments ° ‘
- s e e — genetic engineering )

oV

Field trip to breeding station.

Relevance to national/ excludmg

" Examination of as many

‘. 4 N ¥ ,r...v‘.‘v .“-: e Yo .
SRR o l'%l..,Gene:ic/sbré 's"éciery'_,.. - nnprovement of crops

. - .— selective breeding varieties of rice/coconut/ Special projects; breeding * community goals, genetic
Tt = conservauon of gene pool - corn, dogs, cats, horses, . plants/animals to produce self-sufficiency engmeermg
.t 7.0 7 genetic counselling . . chicken, cows if possible. '  desired characteristics » eugenics
”_ © 7 — protoplastfusion to illustrate concepts of : L . e snd [egsl ,
¢ & g —legal implications " breeds (var) ' - . vu.nplrca- - .
,i" i, — improvement of crops . : tions e
e - through mutation S vl '
.2,': .v ‘ - . - i / ) .
” ::’ ',‘ py " : ) "’
i . .o ) . . e e

e
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L ~ .+ Genetics (cont'd) L o coo T
' : : . Practical experiences ~ Teaching/ Learning Developing values / Levels R
Area of °°“°f’m . Concepts/ Pmc'p.l es/ Top jcs for:students strategios ’ Intellectual skills - Lower Higher . .
V. Cytogenetics ' .— review of cell theory . _ — Building models of chromosomes, - laboratory work * - .- Interpreting abstmct/ R4 h
' ' — cell and viral structures - nucleus, cells; virus -~ — discussion - - - models -
- / — the role of the nucleus - — Examination of nuclear materials — aud{pvisual = - . —Inferring modéls - o
' - ' in plants like onion root tip; in — use of text material - . (chromosomes) . = -
L o , . protozoans . from evidence ot '
* ~ the chromosome theory - — Building of clay/wire models - laboxatory@ork v - — Interpreting abstract
of inheritance - L _ : ‘— discussibn -+ s - models
. g o _ —. audio-visual - — Inferring models -
— uge of text material (chromosomes)
_— . : " o A : from evidence
- — chromosome structure - = — Microscopic examinationof. /= | _
- — 'karyotyping of chromosome . chromosome using plant mater- o B
— role of ch.romosomes in " ials (onion root tip), animal o '
genetlcs . material (grasshopper testis),
i'-,:,’ S . o . . Drosophila (giant chromosomes) = " E . T
VI. Cell cycle (Cell A Mitosis : " — Microscopic examinations of — laboratory work . . -— Interpreting micro- .- - \{ v
Division) - . ' - historical basis of - . different stages of mitosis using — discussion S scopic appearances .- ’
_ mitosis _ + ' onionroot tips- - - audio-visual - - Recogmzmg unity
' .. _.~structure of nucleus .. — Building of clay or wire models = ' : inlife @ .- L e
° ' . . —process - . .. ~ showing the dxfferent mitotic .* - _ Relevance; under-- . T
o . - .~ implications of rmtotxc stages - . - : o standing the biolo- § L
o : ; : div;sxon . . = Squash preparation of onion B S gical implication of
' ' ‘ " root tip, corn pollen o - _ - 'mitotic division - %
— Examination of chromosomes (A , "— appreciation of - Q
undergoing cell dmsion in - ' ' 4 the mechanisms .0
) * Drosophila : R : . and implications 3
— Vegetative propagatlon T - . . for applications 8-
R ' : - ' o . of cloning ‘ S
B. Meiosis - chroscogxc examination of — laboratory work ~ ~  Relevance: under- o
~ types of cells h\volved - prepared-slides of grasshoppersl » — discussion . .~ standing the biolo- e
in meios:s _mouse festis, etc. .. - — audio-visual : gical implication of §‘ o
: P : _ o . ~ meiotic division - C N
‘ . o , S . —introduction of Y8
' o ' < - vardationinplant Q-
Q _and’animal species S




L v . L Genetxcs (cont’d) ' , | s
S Area off'eoheyer'n'f,: , - Pmctlcal expenences Teaching /Learmn Devel values .. ’Le v
. 4Area ol.concsrnt. Conoepts/Pnncxples/ Topim " forstudents _ E stratemes g - tene / T ve
g P"°°°33 - chroscopicexamnmtxonofegg o BRI, Y
'~ implications - © -and sperm, e.g., mouse testis,
o ' frosegg o . |
- increasingthechnneesof o i g
- variation through cross- - S i -
ing-over and random ° . SR S '
assortment of ehromo- o
- segregatxonofsexclmo- ST - .
i mosomes T ‘

. aberrations

v;_ Patforns of
~/%inheritance

~ V. éhmmosomnl '

— binomial eXpansion

- definition of terms:

ﬂtraits, hybrid allele o
. S introduction to Meadel’s

—sex detenmnation
L - chromosomesaseamers

of hereditary traits .

- deletion, dupheatlon, or — Interpretmg the existing data

re-arrangement of gen- from humans .
etic material
— laws of probability — coiny’

— role of chance - dice; tossing.

Mendelian inheritance

- Crossmg of wild and mutant
Drosophila : ‘
—Survey of family tmits and
onstruction of family trees .
servation in poultry,
ws, dogs v

: dominantlreeesswe '

work on pea_

= rediscovery of Mendel'
work :

%

: %oma

¥ u1 uogwONpE™H

v18

laboratory Work s .— Relevanee to eertem I
— discussion’ SR diseases, €84, feukaemia .
—,audxo-vxsual i 0 > mongolism, Sexual
: G ey, abemations ro
- Problem»eolwng Apprecxatxon ofthe . v VvV
— Games to dlustrate  role of chance in repro- '
" probability laws ., " duction ‘and transmis-
: T _;' - sion of genetxc tralts
‘ 5‘{',—- Relevanéve to understand
~ differences between R
. -~ people.. o
. . = To internationalize v Vv
T— Problem sol\nng science =~ : :
.— Audio-visual ~ Appreciating its
o - historical aspects
bt
7
; .
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_ Genetics (cont’d) -

Teaching / Learning. .

Developing values/ -

differencesleading =~ % -
to tolerance of
-'such differences

‘Area_of concom . Concepls/ Principles/ Topics Practical experiences ! ~Levels /-
. : SSTRIIET L L for students = strategies - -_Intellectual skills -~ Lower Higher / »
"= laws of segregation and . ’ '
* - independent assortment . .
© Zreviéw of cytological basis - Friag
— review of mathematical basis N
» — examples in plants, animals, etc. _ _ _
 Limitations of Laws of Mendel o N e R - ’
— multiple alleles - < Trip to the health centre to -~ — Discussion on results — Relevance to health
— Rhfactors - . . have blood types takenand . - of blood typing test - matters such as blood
— histo-compatibility genes correlate with parents’ blood '~ Use of models to ex-. transfusion, tissue
— ABO groups _ type if possible - plain dntigen-antibody and organ transplant.
- immunity. SR : ) ~+©7 - ation and Rh factor .
“problems © v
- incomplete dominance and - Trip to botamcal garden/school — Discussiononthe - ~ Recognizingthe - ' '
. co-dominance garden to observe certain - - result of the trip; | limitations of certain
— intermediate dominance characteristics especially of games; pedigree " laws and principles o
(blending inheritance) flowers e.g., four o’clock analysis . .. e.g., Mendel'slaws : \/ '
' . . plant and Hibiscus; shapes of S Lo S
B . - . fruits in squash, water melon = _ LA
- Linked génes and gene map‘faing — Cross: Between w1ld and — Audio-visual .~ - . - Interpretation of . . M
— ‘linkage in Drosophila, com . » qxutantDrosophila — Laboratory work = experimmtal data , v
- . + chromosome mappingwork__—__. .. -~~~ '+ —Classdissussion o § »
o Nevrospora T oo -~ Problem-solving . : - ' 3
/" Polygenes examples: L - Measurement of stature -~ Laboratory work - -.Valuing the concept  * v N
— quantitative mhe{itance " of children of same age to " - — Introduction of sim- -and commonnessof . " . 8-
_ — skin pigmentation . " - show continuous variation ple statistical concepts  continuous variation -
' - — cob length in maize =~ - "— Estimation of skin-colour : . including the shape -8
o S ' — Counting number of seeds of normal distribu- iy
in the pods from the same . - ‘tion . ' e
plant : — -Interphase with sim- <
-+ - ple biostatistics - .
~ - = Valuing individual . § ,
o~
' )
52
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e — " Practical experiences Teaching / Learnin Develo values el
. Area of concem Conceptal Pﬂnciplell fl‘oplcl - for 'stu%eenta- L atrsat/eglaa e lntelle%itllixgal aldlla/ wer
'~ Gene interacﬂon : ~— Observation of comb- —. Discussion and inter- v
— epistasis - - wf ahapempdultry K  pretation of results - :
R complimentation U S of observations
- , 7 .— production of new phenotype AT : : o
- Surelated-inherltanca - Surveyofcolour bllndnesa . — Discussion and inter- - — Relevance to certain
= XorY linked-genes - " baldness’ hypertrichosis of .. - pretation of résults * . health problems such -
. . — sexdinfluence -~ . the'pinna, etc. .+ — Case studies ‘ as haemophilia; gen- )
- aex-inheritedtxaits 3 = Cross between wild and T  etic counselling - R4
) ~ mutant Drosophila _ R _ N T
L Lethal and sub Jethal genes — Survey of families with — Class dhcusaiona ) o v, -
'+ — Cytoplasmic inheritance " haemophilia — Casostudiss .- ‘ v
. R "'~ Others ‘ - + Discussion of concepta : v
. & Pop\ﬂaﬂon,gen‘etics — Definitions . - Ca']culation ofgene  — Application of math- -V »
- L — population - ' frequenciesfromdata * ematics to biology o
— gene - - { onblood groups. - .~ — Valueinrccognlzing o0
— genepool : — Comparison of pheno- that the average . ‘
. — gene frequency - * - " - typic charactersin . differences between
- _ random mating o two populations . two populations rhay
: ' — Applications of bio- . be very smallin .
' "' . - . statistics - . .. comparison to indivi- *
- Hardy-Wemberg Law ' . — Survey of community ‘— Class discussion of . dual differences,
. —'meaning . " .members who are tongue “concepts '~ Application of this
_ — application . rollers; human blood groups ~ to the “race concept™
S — Getting data from hospxtals, — Valuing the tendency v
' blood banks to stabilization of
, - . : . certain characteris-
. . & . O - tics in a population - : _
- - Changesm gene frequency - Data gathenng on number - Class discuss:on on re- - — Appreciating { that man- . '}w/ .
due to:. : " of xmgrants ina country _sults of data gathered kind is getting increas-
-1, migratxon . Enumeration of coun-; % ingly mixed up gene-
" ~ 2. mutation , try statistics of migra- © tically . -
— 3, selection ‘ . tion e.g., Indochinese — "Valuing the occurrence
- S - \ ] . /- " refugees . of differences between
. — Audio-visual population groups o\
. » . : .
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Genetics (cont’d)

Area of concem Concepts / Principles / Topics

Practical experiences

Levels ‘

Tenchln% [ Leaming - Developing values
for students . : lntellectunl skills . Lower Higher
o — Genetics and society - — Problemsalving=  — Valuing the use of Aw‘n/re-
— Eugenics '~ Role play (genetic = reason in making per- ness level
o * — Genetic counselling - counselling) , . sonal decigion - only
o — Concept of race " — Contrast of differences - Conalderlng not only: -
. — Evolution " between the so-called oneself but also others
— Others - racesof manonthe and their future in -
P y * basis of skin colour aking decisions - -
etc. and the very dif- - Rout marriage etc, -
ferent pattern seen — ‘Promoting tolerance
) when hidden heritable ©  between population
“ -characteristics such as and racial groups
blood groups, and — Weighing arguments
- enzymes are used . before making
' or conaidered decisions -
. — Improvement of socio- -
w economic, educational
u and othier environment-
c al conditions which
Ce T N would permit full ex-
SR : _ pression of gene poten-
" - X.Molecular genetics — - — Protein as phenotype — Lecture . ~ Valuing the creativity 4
o ' o " determinants , — Discussions - of the human brain to :
A o .. = curly hair - product of o formulate mental models
YR ¥ .. the typeof keratin - of complex chemical
: 7 — albino - absence of ‘structures as in the, mole-
' - enzyme melanin - D ** cular structure of protein
~ diabetic - due to - o v .  and DNA -
: % - absence.of hormone insulin - ~ Valuing the ability to de- -
o .- = haemophilia --absence of vice experiments to test
p " protein for blood clotting " the validity of these con-
~.— sickle-cell anaemia - wrong . cepta :
~ haemoglobin which is a :
, carrier protein ‘ >
: R R . ) . v - < B
55 .o 56
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" Genetics (coi\t'd)

e o , y R N , » Teaehln Leamln Develtﬂn valuenl Tevel
 Amaof concem - Coneqpe/Peocpl Topios PO it m‘.’tﬁ@. xmene‘ém“a Wil Tower Hgher
- Stnlotum of pmtelm and their .~ Paper ehromatogmphy of — Useof examples WY

.. functional specificity
(— primary structure
— secondary structure
> [ = tertlary structure .
- Co-llnenity of protelm and
ST DNA "
—~ DNAasa genetie material

, —. Structure of DNA
“ ~ — nucleotide
. —"nucleoside
— bases
— phosphate
— bonds

9¢

_ e -ProoflthatDNAisthe 1

v L genetlc material .-
: S . = Griffith experiment?
~ Avery-McLeod experiment

=~ Transduction of bacteriophage radiation in plente .

— Proof that DNA can replicate '
~ Messelson, Stahl and Taylor ]
work

- Propexties of genetic material
—~ stability - -
~coding -
— mutability -
— mechanisms of mutation
.= examples of mutagens
~ — molecular explanation of
~ mutation .
— translatability _

concepts

~ Discussion of experi- g Appreciatln
ments mentioned. in

column2

- Class discussion of

,)\

"amino aclds — Use of models
— Interpretation of models: — Class discussion 4
of proteins ‘ = Audiowisuals - '
T *
A . .“ . ‘ : i N oL :
- Model building , — Uso ofexamples . — Valuing the ability to
— Demonstration of presence — Use of models- - - see the fit between
of DNA in cells by the —~ .Clasa discussion observed factsand . -
~ Fuelgen-reaction — Audio-visuals propose theoretical o B o
) ' : S ~ models : . ot
: -~ Appreciats relation- - s ~ SR
- . ship between structure
SR S ~ and function - ‘ o
= Use of Models ~ Motivational examples . - . e e e
"= Experiments on mutagens and case studies from S LT e e
in Drosophila . . drug abuse, alcoholism
— Experiments on effects of and radiation damage .

+ experimen tneth- ,(
L ;odoIogy‘as.applied tor v

|, igenetic experiments R

: effe mptagens"x SN
L j&énsﬂw B g
~-of, o1 f
‘ads of sor®: groducts |
T developing arf aver- - J'Z

- sionfrcallous éotp- L\
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) , Genetics (cont'd) P ' Ty ,
. o Proctical oxperiences . Teaching / Learnin ‘Developing values/ - . Level :
Area of -concem ‘Concepts / Princlples | Toplos ’ for students strategles ‘ lntollegtugl nkllln/ . Lower Higher
. , o ~ Awareness of forcos at work
’ a : ' ’ ‘ which encourages the pro- '
‘ : ' ' o . duction of some health -
.+ damaging products and dis-
. couragements of production,
‘ " of other beneficial producta -
— structure . - —Useof models of DNA,RNA, - Discussion of models for — Appreciation of the Operon
.= role in protein . protein synthesis - synthesls of proteins congept - . - o
" synthesis © _ -~ Audio-visual - . - Builtjing of mental models - .t
— Control of gene ex- o " to explain facts ' ' :
- pression ‘
'— Operon concepts L ‘ : S '
& - — Genetic recombination - o : — Discussion of concepts  — ~Awareness of the great
3  — transformation ' : ' . . poténtial for both desirable
' *~ transductionand - : . ) R , - and undesirable effects of
conjugation : ' i : g genetic engineering "
— recombinant DNA = * : :
/_ genethngineeri_ng .
W
. . Jl .
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. HEALTH, NUTRITION AND AGRICULTURAL' ASPECTS
S | ~ OF. BIOLOGY EDUCATION

‘The Asian countries share a number of problems in the.
broad area of health, nutrition and agriculture. Ignoranc.
about the principles of healthful living, proper nutrition.

- and the scientific basis of ‘modern farming for a vast majoxr-
~+ity of the uneducated rural population’'is a major drag for
" the developmental activities in nearly every country of the
~ yegion. - . o o o A .

. Malnutrition, undernutrition, improper food habits, and
superstitions in the area of food and health are prevalent
in all countries in one form or the other. 1In view of this
it is not surprising that education in health and nutrition
as -an, integral part of biology curriculum has been given its
rightful place in most of these countries.. .. . L

~ Agriculture is another very important applied area of
biology. -Nearly all the countries of Asia have a predomi-
“ nantly agrarian economy. Scientific agriculture presently
holds the key to development of these countries and will _
continue tq do so -for many decades to come. In the scheme. -
of general education the place of agricultural principles,
processes and technologiés cdannot. be. underestimated. This
" is true for rural poor or the urban elite alike.:  Nearly all
' countries of Asia have accepted this proposition and have
-either included - or are in. the process of including - these
concerns in their secondary stage courses.: ' o

‘ It can be seen (Appendix C) that .many countries in their
reports have made an explicit reference .to such areas as

balanced diet, nutritional requirements, deficiency diseases, : .
communicable :and non-communicable diseases, crops - their -
‘diseases &nd pests, human biology, poultry, fishery, animal

. “husbandry, -irrigation and soil conservation. -Many of these
' are recent inclusions in biology curricula. . This reflects

a definite, conscious effort to bring the elements of greater
social relevance into the biology curriculum.. It may, how- °
ever be borne in mind that besides these areas giving expli-
cit coverage, nearly all the areas of traditional and modern
biology contain principles which find applications in health,
nutrition and agriculture. These range from morphology and
taxonomy to molecular geénetics, bio-chemistry and bio-physics.
An attempt to identify.all such principles would have result-
ed in an account too elaborate and inclusive of all biology.
For the present work the areas of nutrition, health and. agri-
culture as contained in various biology qurricula'with‘expli-g
cit reference have been covered. The tables in the following
pages have been developed on the basis of a synthesis of coun-

. try experiences. The general considerations given in the pre-
ambles of the two other aspects, namely, environmental ‘and

I 4g¢netic; also apply to the presentation that follows:
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Health, Nutrition and Agricultural Aspects of Biology Education

 from living things

‘ ) ' : Practical exporiences Teaching / Learnin : Davﬂoplna valueu[ — Tayel
Arca of concern Conceptl‘/l’rlnclplu/fl_‘oplcs | for atudonts. - | utrgt(a ot g Tntellontua uklll! wor Highor
1. Heplth and nutrition ' ; ' ' o v v
n) Baalo lifo processor  Tho baalo life procossos that : L ‘ t '
! dotormine to alarge oxtent . , v vV
- the nutrition and health ' _ - - : :
- condition of an Individual: ‘ ' S o -
1. Dlgostlon and mlmﬂatlon ~ Simplo teuts for food materlnlu Leoturtte (follow-up) * — Approciating the action
‘ oL ‘ of enzymes on digestion
- Trace pathway of food and  Disoussion o
. changes it undorgoesin "~ — Awareness of th\pm
L -~ human body Visual aids (models, ~ sence of several sub- :
\ oo . ‘ : charts, illustrations) stances in foodstuffa , \ _
‘ 2. Respiration and energy =~ — Traco pathway for gas Visual alds (chnrts/ — Appreciation of import. v v
: ' ‘ : metabolism ‘ exchange; simulate action- -+ models) : - ance of ‘clean’ air - :
¢ : / ' of diaphragm; test for gas - Simulation 3
: B t\g : S ‘ .. exhaled; test for effect of Model construction
. & Cco2 and 02 on blood Discussion
, characteristics (phyzical); Lecturette -
- factors affecting rate of - - )
" breathing (ex. strenuous ‘
o ) _ : " activities) o _ . , ; B
SN 3. Transport of materials - — Determinefactors affecting " _— Use of student’s own — Awarenoss of a healthy v v
‘ : : SR pulserate - ¥ ‘ body for practical heart condition - -
- S - ._ Observeblood flow intad- . work — Appreciation of blood
N , . : o ~ poles and other biological "~ — Discussion : banks and donors '
o - gpecimens (lower forms) .=~ Visual aids :

o , " —- Dissection of mice, frogs - Surveys '
S ' : . © — Survey incidence of heart = "Medical resourca
Yy L o ailments ‘person .-

: : ‘ o ‘ —-Bffectofsmoldng o _ e . .
_ 4, Excretion: . Use of model or diagram of ~ — Class discussion A
—. importance of remov- . . human excretory systemif " — Audio-visuals ‘
ing waste products .. available - "~ Motivation by use of . :
examplesie. = = - AR

B

I~
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Heulth. Nutrltlon and Agrlculmral Aapcqtn of Blology Eduaaﬂon (cont’d)

' n Practical experiences 'i‘eaoininﬂhamin Daveloping values/ g’
Arow’of concorn - Conoepla/ Prinoiples] TQP“' for -mde‘:m ' _ wtratolon : Tntatlootual skl g
- inhiahor organlumu,. - Mlommrm examination of -~ et‘t’nct of stremious aotlvltlns ~ Awarenessofwhy V'V
X ~ wastos are romoysd -gontraotile, vaguola of amaeba, on excretion of waste - kidnoys should be \
through speclalized flatworms, paramecium or other - one with fover foels warm kept healthy
struoturos g lowar formn ot‘orgunlsma e pm&lmﬂon in nalty - Ar preciation of
= drinklng water after profuse it solerica and . oo
: sweating ° toolmolow oando ,
: . " to répelr.destroy- -y
: : ~odbody organs © ¢ ,
5. Ropmduotlon (p ofnmoy) - Clto oxnmplon or colloot data of : ~ Dlw\mlon of statlstlos - Awaronoss of pro« V' V- 3
"~ & Woll-nourished mother houlthy parontl and honlthy offs ~ Survoy . pernutritlonon - ‘
o ‘during pregnancy fsmoro  spring . 1 . mother and growth
L likely to have anormal =~ - ldentlﬂoatlon ot‘ food require- ~ Dluouulon. use of food charts - of fotus ' ‘
‘ | prognancy and a healthy  “monta of nuraing mothers and , ~ Awareness of pro- .
‘ baby than ano whoso newbom infants i e por nutritionon |
‘ \ dletls poor- . , o o 4 growth of infants -
by ~ Malthusian theoty — Maintain a pqpulutlon of mlco ~ Discusslon on data gathered = Realizatlon that
, : ~(oto) and determine the < — Decislon-making ©+ higher population.
‘ ‘ “ amount of food consumed, and L demands more food
| ‘ consequently, survival and re- glmpllcutlom on .
productive capacity ofthe . amlly planning) A
‘ \ . , population  ~— , L : o
" 6. Adaptaﬂon . —Field trips '~ Leoture . - Awareness of man .
~ short-term and long-term "~ Case studies (ex. temperature  — Discussion a8 an integral part . _
' . adaptive mechanisms . and atmospheric gas, absence - -+ é - of the environment = . . -
- of enzymes to digestmilkon o o . - Appmclating bio- . L e
LT ' C somo people) - - logical ndaptation v / e
© b) Micm-organixr‘ns Many disoases are caused by - — Visits to health centres/hospi- — Charts for life cycles of mlcro- —~ Awareness of role of Co
. and diseases . - - micro-organisms- M3, - tals for diseases and causative - .organismg - micro-organisms
- *  Natural immunity system @ - organisms — Discussion (discoverles like .=  ~ Appreciation of the -
' l « ' thebody (anti-bodies) = 3 Culturing and studying harm ~ pasteurization,small pox,  discoveries of scien- -
' Artificial immunity vaccines ¥ loss micrabes . vaccines, antibiotics) ‘Hists - ,
and other preventive measures -~ — _Tes,t,antibactprlal properties : — Demonstration “ ~ Realization of the v o
! . .o 2. .. .7 oflocal niedicinal plants - ' — Medical msougce person . potentials of herbal ()5
: T ! S A . .-~ medicines for diseases - T

control/prevention
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Health, Nutrition and Agricultural Aspects of Biology Education (contd).

.
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' ' ‘ L Practical experiences Te g / Learning * Developing values/ . = ___Levels
Area of concem‘ Concepts / Principles / Topics " for students . strategies Intellectual nldlls/ Lower Higher
" — Food production and pxe- — Simple methods of food - Small-gronp discussion — Improving attitudes on
' servaﬁon S preservation . (for action plans) # environmental sanitation
2 . — Plan realistic preventive/ . : ‘What would you do T
Y — Some micro-orgamxms *  control methods for spread if.. :
- cause food spoilage , . of diseases using local situa- - — Decxsxon-makmg
R — Industrial nucro-biology | ';:,‘;:)(e" -malaria, denge
) Nutritional require- - Nutrition refers to food — Relate possible malnumﬁon - Analysing case studies
' ments . eatenand how the body to incidence of diseases " (Asian region) v '/
: : . usesit : "L Evaluate food intake accord- — Discussion - Reorientatioan attltudes
—, Malnutrition (over and . ingto nutritional values . — Resource person . on proper nutrition’ ' }
: undd;‘-nutrition) results — Plan and prepare abalarice =~  (medical, nutritionist) — Awareness and patroniz- -~
ol © from improper intake of and economical menu °  — Demonstration by ing of local foodstuffs -
’ : the recommended food — Interpret graphs on nutri- ~ ° students o which are economical
groups ' ti'ongl‘requlrements based - Usi‘:i)g a model . * and nutritive
" _ Food, its value and ﬁmc- . on age, sex, actiwties,_ — Individual instruction .
tions in the body . height and wejght - S Charts , Ui,
— Criteria for a healthy A
. individual s
— Balance diet . _ , . . o .
d)Foodandfood . - Variability on food prefer- - Collect data and basisof = — Surveys, interviews - — Respect for individuality
~ habits . ences of different peoples food preferences of differ- - — Project work - for food preferences v v
Co  (due to religion, customs, ent regions (or on house to  ~ Discussion — Reorientation of faulty B
‘upbringing); effect of com-  house basis whenever appli- - Demonstration ~ food and eating habits
mercial factors including cable)’ .~ - — Decision-making . ' ; .
food additives and adulter- — Prepare palatable and ~  — Charts on food groups T : : Y
.- ation . nutritious diet . - o o - S ' ) .
" €) Water and life — Water and its importance — Cite criteria for ‘good’ - . — Discussion = Awareness of the multi- "_\/ N4
: to life v ' drinking waterand for ~  — Assessment of village faceted uses of water
- hygienic. purposes resources .. . to daily life
- — Survey of dtinﬁing water ~ — Field trips —— Improving the quahty of
e resourceddfit ecommunity —Uselocal statistics. . . community water resour-
CoaN L e - Resourceperson T ces
J 6 N R . . . ) » 6 "7 - Y,
o . . . R VA
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' Health, Nutrition' and Agricultural Aspects’ of Biology Education (cont’d)

. L ’ . ] e - ‘ Pracﬁcal experiences . Teachin l Learnin . DeveIOping Values, o mers )
. Area of concern C‘.’““?P‘” Principles / Topics " for studg:ts S nL%e& g Intellectual skills - Lower Higher
— Collect nnd examine water — Writing up results of -
samples surveys
S - Simple methods of purify- — Group project work
D " ingwater . — Small group discuaslons
E - — Collect information on —. Decision-making
waterbome diseases : (action plan)
~ Suggest ways of prevent- - — Analysis of state laws/
y - ‘ . ing spread of water-borne rules on water quality
. L ' L o ' diseases .~ - . e management _ _ .
f. Accumulation of  — Pollutantsin the environ- - Survey concepts/xdeas on. -— Interviews, quesuonnames — Awareness of the pre- v/ v
pollutants " . ment directly or indirectly - pollution_ - — Decision-making on houke sence of pollutants in T
: * impinge on the health of - - ~ — School-evel mc;mtormg of . planning (citing) - ¥ the environment and
an individual; family, com- - pollution = - Field tnps/ﬁeld work " . its possible effetts on
munity and nation, as well .— Analyse data'on pollution L B Project ~ health and economy
- as the economy -+ indexboard . . . S -~ Realization of the
N . — Fecal pollution - - © . — Compare health statistics - : L quality of the environ- -
B . between rural and indus- o -~ ment based on pollu-
trial areas "~ - ' o tion load
" . — Test for presence of pollu- — Group WOl’k e
. tants in the environment : :
— Survey of biological indica-
tors of pollution in the
: : 4 S local setting (ex. lichens)
a) Factors affecting — Biotic factors and inter-  ® — Case studies . — Project work © .. — Awareness of conserva- v v
"' crop production action - — Field work - . — Games - tion of soil and water - '
: ' — Concepts of hmmng - Desngnmg remedial experi- — Lecture v resources
factors . ments - B = Discussxon o .= Appreciating the need
— Concepts of -tolerance — Identification of visual symp- ‘ for proper management
. = Carrying capacity ~ toms of limiting factors ' o of soil and water resources
o : Lo - o : - +— Awareness of production
o, ‘ : S N ‘ ' - limits of ecosystems,

18y up uojgvonpa Rbojolg
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Hcalth, Nutntxon and Agncultural Aspects of Blology Educatxon (cont’d) ~ e
' ' ' , Practical experiences Teaching / Learning - DEveloping valuesl . L
: Area of wncém Concepts/PdnciplesITopigs for students strategies Intellectu}gl ‘skills <, 'L ithery. . 2
" b) Vaﬂetal improvement — - Breeding — Field trip . —*Lecture — skills in&xaly;is ofw@d \/ f \/ .
: - — Asexual reproduction — Performing asexual pro- — Discussion «. ~ Skillsif breeding asexval . MGV e
c) Use of non-conven- — Mutation’ : pagation methods — Audio-visual aids . = propagation of plants oo ',”” T
; tional food sources — Genetic conservation’ ~ Setting up school . — Case studies — Awareness of new role L o RTINS
‘ ' - — Introduction of new species  nurseries ' : _ heredxtymdeVelopment LRI T e
— Actual breedmg expen- _ of organisms ", ' ERP AR
ment in plants and animals ' — Awareness ofnegatlve and - DR
: ‘, o » v . positive effects of breeding AR E
d) Pest and dise: — Biotic relationship, - — Fielwork ' - — Decision-making = — Awareness of important v Voo s
control "~ predator prey — Case study ' — Games biotic relationship - - S )
— host specificity . — Experiments — ‘Lecture — Develop attitude for con- .
.~> competition — Familiarity with bio- "— Discussion - servation and maintenance ' o
— allelochemics - cides (pesticides, weedi- — Audio-visual L and proper biotic relation-. SR -
: cides, herbicides) and — Use of biological . : & .
3 : their uses specimens S - Skill for developing proper B R
. - Deve10pment of resistanée — Collection - — Use of resource per- ‘agricultural practices for - - DA
to biocides (pesticides, - — Preservation of specimens  sons including pest and disease control o : g
weedicides, herbicides) . " farmers and management (inter- a—
o ‘ _cropping, multiple crop- . R N
L ‘ ) ping, biologica)- control) s
¢) Pollution (including- -— Food chain relations}up — Case stu&ies _ — Develop proper attitudes Vo 3
biocides and agricul-  — Hydrologic cycle - — Monitoring studies usmg . towards the use of pesti- S g‘ :
tural waste manage- " — Material cycling ecological indicators cides, weedicides and R N
»ment) - T Y — Field collection/preserva-  fertilizers : . : '
’ Y tion- . — Appreciate value of farm ‘§ '
— Identification of ecolo- waste as a scurce of ener- .
~ gical indicators - gy and fertilizer - ‘ gu
' : AR - ~— Collection and separation - — Develop proper methads _ '
AN S ' ' ' A of biodegradable/non- - of agriculture waste ° : §
D v ‘ . , . " biodegradable farm waste disposal . "
o v S materials - . B L
f) Integrated farming — Energy flow and material — Case studies — Audio-visual i.e., — Appreciate the value of V4 S A
- .. systems for efficient cycling : " . — Field work charts, slides . diversified production ‘ \A o g_
g resource utilization  — Ecological efficiencies — School projects on re- — Lecture - system R
Q and mandgement — Homeostasis and steady cycling '~ Discussion o e
g state _ . .

1
-~
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Health, Nutrition and Agncultural Aspects of Blology Educatlon (cont’d)

Coneepts /Principles /Topiea “Practical experiences Teaching/leaming _ Developingvalues / ~__Levels -

~ Area of concern - forstudents . stratoges - Inteflectual skills Tower Higher
R Practical expenencesin - Need resouree assessment ~ Appreciate the value of
. the farm - . _ . .. farm waste as alternative -
SRR : source of energy and
Al . .. fertilizer -
: — Develop proper manage-'
‘ ment strategies for
X _integrated farming , .
‘ _‘ e s, v
AU
_- : e
l‘ KJ{. I J ‘\E\
¢ . F .
R o 2N
e g ~ 7
i 2 ‘
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Chapter Five

BIOLOGY TEACHER COMPETENCIES

S

. Dur1ng the last decade all: the part1c1pat1ng countr1es

have made a number of- curricular’ innovations in their biolo- "

gy education programmes.- Central to these efforts is the
demand for more socially relevant curricula, for orienting
education to the goals’of national development. [Another

-equally important concern is to present the most ugﬂto-date

concepts, techniques and applications. These new curricula
also exhort teachers "to-teach not about scierice, but to

teach science itself” which in turn, has resulted in the in-=
. clusion of a number of activities and experlments in the new .

curriculum. materials so as to involve students 1n doing SOme—

' thing, rather than read1ng and listening only.

To be meaningful, b1ology has to be taught as. '1nqu1ry =
as a 'problem-oriented activity' (problem solving - problem

~ ~finding). ~ This would demand the acquiring of new skills on
- the part of a biology teacher. These skills cannot be learn-

ed apart from the biology  concepts with which they will be -
used. ' Hence a sound understanding of the concepts and .clus-

~ters of skills should enable the teacher to be competent ‘in

'dolng' sc1ence.-

The. Workshop had the benefit of exam1n1ng ‘the. 1nventory
of basic science- teach1ng ‘competencies for secondary school

teachers prepared by the Science Education Centre, University

- of 'the Philippines (from which extracts relating to the bio-

"

: development of

logy teacher are glv n in Appendlx D) and, assuming that the

--se ba81c competenc1es will be. 1ncluded in

-.pages add1t1onal competencies related to the three

.areas of concern for the Workshop." .

Another assumptlon made by the Workshop is. that the b1o—

45
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Envuonmenta.l Aspects of Blology Education , : §'
- Concepts / Principles / Topics . - Practical expenencos Teaching strategles - Values [ Skills ' g
- .- Has sufficient knowledge and under-_ Is capable of conductmg Has the ability to ' s Has the awareness of the: S
* standing of the following: R : S R &
1. Environmental factors - . 1. Field-study on - - 1dentxfy and utilize envn-onmental —. necessity of population cdhtrol 8
2. Levels of organization © — diversity in natural conditions - resources to the maximum so that —~ solar energy and its abundance &
© 3. Ecosystem ., — density and population of plants _  teaching becomes more meamngful . — balance and iiatmony in ecosystem §
" 4, Energy flow and ‘material cycles and animals (man included) ~ . and relevant — environmental legislations o
" 5. Harmony and balance in ecosystem ~ ~— local ecosystems - A ~ improvise (whenever possible) the  — hazardsof nuclear energy =
* 6. Environmental problems and = local polluted areas _enhancement of the learning situation Development of: . "R,
~ management - natural conservation _— utilize innovative evaluation tests, — dexterity in outdoor expenmantal 8
~ 7. Healthy environment - N . - both for student ¢ evaluation and teach- skills -
: o -7 - 2. Case study on ing effectiveness — correct attltude towanis hamessmg
: - — interaction. . - ~"~"use process skills and educational - " biomass -
S : /pbll)l’mon ' .- technology - audio-visual aids - — -global perspectxve of envuonment
o . 3. .Expei?iment to L ~ -plan and execute field study, case " " reasoning power and estabhshmg
- _ measure the composition of air ~ study and experiments effectively causality
— analyse physical and chemical - -- .— relate the principles to values and — -ability to draw inferences from facts
components of soil - : intellectual skills and highlight social .~ environmental ethics
—, study the effects of light and - relevance to each topic — proper attitudes towards the use of -
temperature on organisms - - ~ use short lectures, dg_monstrations and energy resources - .
"'~ study the increase in population group discussions at appropriate places- Realization of the: ’ e
of certain organisms ' in the scheme of instruction — implication to social mterrelatlons
— study production rate .~ oxganize project work, sames and sxmu- — potentialities of man vis-a-vis the
© — test for air pollutants . lation studies environment
— measure BOD and COD levels — organize self-study and mdivnduahzed — interactions of the biotic, abiotic:
— test the turbidity of polluted ) mStﬂlCthﬂ o and socio-cultural factors
K water ' - — implications of the levels of otgan-
L \ _ " ization'to population growth and
- . : consequences as well as socml mter-
o . relations. -
' 1
..

o
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_ y Envuonmental Aspects of onlogy Educatlon (cont’d) ,
Concepts / Principles / Topics Practical expenences - Teachmg strateg1es 'Values l_ Skills
- — compare the amount of soil ~— significance of local ecosystems for
¥ - organjsms in polluted and the society
. _ un-polluted areas — significance of recyclmg and its applica-
. — . study the roles of plants in tion in daily life
. preventing soil erosion " — roles of the students in mmmnzmg
pollution -
v Construction of : - — need for conservation :
Vs - — models showing different types : — need for every development project to
of ecosystem : give appropriate consideration to its
: — an artificial ecosystem " environmental implications '
: — models showing food cham, . L s
fOOd web - Appreciation of
— aesthetic values
Depxct:on and mterpretatxon of data/ — conservation laws
information through graphs, tables, ,
diagrams, illustrations, charts

]
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T T . 7 . Genetics T
) Conc‘eﬁtn[l’rinciplesll' Toi;ics ‘v:'.:'Practical experiencea . Teaching strategieu
. Hﬂ! sufﬁcientkhowledge of the  Has been exposed to: ?:.. - ‘Has the ability to: = }
' followmg. I - currentmethodsofstudymg’ A
. - 1.'Variations - genetics = - A apply the sclentxﬂc process
o 2 Methods of studying genetrcs ¢ plant experimental breeding_.'_ 'use appropuiate educaﬁenal
AT . - and their applicatlon ‘ , — pedigree analysis B “_’ . techmlogy “
3 Cytogenetics (cell theory —cell-  — statistical analyais g . .- gonduct and guide expeximenta- .
o=+, ~and viral structure; role of <. - —karyotyp a g% ‘tion - - i
% nucleusin genetics; chromosome microbial and molétular genetlcs ~&arrange demonstrations
# 5. .. theory of inheritance; cromo- . — computer science and ?opulatlon, = -orginize simulation actmtre,é
..+ - somal aberration) . genetics __ » (dames, role-play,etc) -
' 4. Pattems of inheritance (laws of Iscapsbleof J AN  apply skills in group dynamics "‘y:' _

’ ﬂ . Pmbabihty,mendelmn inhen- K
' - tance) . -

P *\ @ i gene frequency, genetxcsan
S -society) - S
SFERL 6 Molecular, genetics(protemas
S 4. . phenotype determinants; DNA
. ERRAR genetrc material) .
. -” " b ’:
L \ ' e .A‘«‘ a" o
Bl ' e
’ = = . .
s ¥ e
Y i SRR U

5 Populatron genetics (deﬁmtrons, =

SRR -3 Hanly-Weinberglaw change(:lsm .. - — preparing slides fo&show chromo- =

_, :- - preparing miodels from different o
s "matermls 2, +
- — preparing tissue culture 7 ‘y’ LT :
- amngmgbreedmg experiments " ,eﬁ)enmental data "i :
.. < conducting surveys and study" tnps T

. to collect relevant data: ..~ 3 e o .
dealing with prgbablhty problegns' S S S
conducting relevant surveys - R P ACR R S P
. rdeveloping short case studies | =e L L v
~ calculating gene frequency from D 3

' - collecting arid-utilizing local research e

— identifying the right type of locall -+ and group methods of teaching -

. avail:ge rrslatendgl;or yclI:romosoma)l, — collect, organize and interpret data

- studies - - % — use of simple;algebra . : -

' — organize role-play (geneﬁcs-society) 24

o _on current problems beanng on .' .
. somes -genetics and sogf‘ety : E

. —'use rnodels e .
f— setup experirhents and analyse A

rawdata A

. papers | with data'on blood groups -.
- conductmg Feulgen‘reaction as

. . spegific for DNA. - g

T electrophorems'expenments g R
‘usmg pap and column chromato- kX ¥ Sl
B e VR N

~ conducti
' _rnuthge
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: ‘ ' e o v
‘ ff?'l‘eachmg competencres appl‘rcable to health, nutrmon and agnculture " : _ :
"Practical experiences c ot Tenching strategles M‘Values/Skills ,
X E | . ) ’ s 4
Has ‘sufficient knowledge and under- Is capable of designing and conducting . Has _the ability to: Awareness of

_ standing of the followingi | 4
1. Health and nutntion : .

1. Basic life’ processes

2. Micro-o:ganisms iind

. diseasgss, | o7

3. Nutritional requirements _
4. Food and food habits

5. Water and hfe :

' 6. Accumulation of pollutants

e E

. v+ characteristic of blood

R '. — important food resources -+ . - i

i = medicinal plants . -
-+~ planning and conducting field tnps o e

. — conducting populal : L
— identifying food gropps and . S T

experiments on: + s
— simple chemical tests for food

~ materials o

— effect of CO2 and 02 on physical

instruments .

— factors affecting rate of breathmg — isolate
"aiid pulse rate

— arthropod dissecti‘on-:f'_; .

—.the study of the circulatory. system lation exergises .

' natural population study . - —-use and prepare visual aids, fiew . L
< cilture of micro-orgamsms - models charts . o
- simple methods of food preser- , — design and evaluate pro;ects

vation .; ' — identify sources of

. —water punﬁcation (simple methods)‘ 3

Collectmg, preserving, 1dentifying ' -.,ln_formation

food requirements ‘

'_--— micro-organisms, -
. — ecological indicators and pollutants'

basic life processes
— conducting surveflssip e e
studies b o

reqmrements of different age groups :

.
e

S ‘g . - A
— prepare interview‘and survey

— plan and conduct ﬁeld trips
- — design and conduct games and srmu-

4

E NP

- available fesource persons and

— process and analyse survey data

. — interpret ajd apply data
m}lﬁlﬂture micro-organisms

* - role of micro-organisms .

~ - role of transport system for distribu--

— presence of several substances in
foodstuffs

. — proper nutrition on mother and

“growth of fetus’ . .
:— proper nutrition on growth of infants ..

- patronizmg of local foodstuffs which
. are economical and nutritive

— use of water in daily life "

— importance of a healthy heart
condition

— the presence of pollutants in the en- °
'vironment and its possible effectson -
health and economy :

Appreciation of: . i RET T . .
-— blood banks and donors L _
— cléan air

" discoveries of scientists - ‘
" the role of sciénce and technology

inrepainngbodyorgans REREES 3

4 change

—J'action of enzymes on digestio'v :
‘gﬁ role of the excretory system in’ msfn

’taming balanceinthebody - - .

— intricacies- of the respiratory process o

o
o,
Q
Ry
a
Y
tion’ of food nutrients and gasex- - % ) : ,.
3
Q
Realization of g
[+]

' _"— that higher population demands more )

food (imphcation on family planning) ®
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f‘potentinl of herbnl medicine for
disonse control and prevention’
.- qunllty of environment based-on. -
‘ poliution load - '
"~ "importance of improving community
- water resources (if found. faulty) for
drinking and hygiene Cn
Improving attitudes on : o
~ environiiéntal sanitation; the values
~ of breeding, asexual reproduction,
mutation; genetic conservation and
- use of npw species in improving e
crop production .- ’
Recogmzing the value of

]

'

v uz

e

. < nutrition_ ®. KT

A o . _ "~ the importance of pest control and
WO el T A - T P SR disease:management. 'S _
RERE S SR R o ) S A Reorientationofattitudeson L
k. W SRR gL S a o e e .- pmpernutrition - o

L o S0 - mully feedinghhabits |

_.#: . 1, Factorsaffectingcrop =~ — From a set of factors, 1dentifymg ” 1dentify vmual systems of lnmting
& productiod’ . S . " which affect crop pxoduction _g\‘u,- . factors -
. o 2. Varietalimprovementanduse o ,'suchas , . L - recog:ﬁzetpleranceandcarrying‘p
' . -« - -ofnon tional food sources . =-biotic fadtors N o - capacity

o o limi‘g factors st = design expenments to remedyi _ |
¥ ' - T i . oo diseases | - Awareness £ roductx nhmits feco- TPCA
o ; Y ) B conduct gurveys -and ﬁeldWork systems -QYP_ Huetio o . fJ :

A’*: . *SUBée S N ways to improve °f°P d,so ' Awareness of the presence of nof-con- -,_.f:' =

| Ventional food sources

. . varieties: cipable of perfoniimg v : e §’;? N '“u

xual propagation in plants tp.

) . - . ) o ._.. .. . . . ‘:;’.J! . N :
v : s . e !
‘ ' g : o
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.~ waste marlagement .

. ‘ Tcaching compctcncnes apphcablc to hcalth nutnhon and agriculture (cont’d) T
‘Cdnceptall’rincipleu/ Topica " Practical experie_nces Values / Skills T

Teuching atrntegies oo

© 3. Pest-and diseases gontrol .~ Know common pest probldms ' ",~ condiict fleld work ; . ‘ '— Awarenoss Qbiotic internctions which ,
S " ~ Identify biotic relationships in disensed — discriminate use of biocide@ ~ . -~ bring population dynamics in disenw o
. . ;:(r:ps] teo of p . — testplants for nllechemic ' " curing organisms/pests L B
T : ~ — Knowledge o bioci es nnd proper care properties . ,
4, Pollution and agriculture . ‘'~ Know agricultural pollution . .~ — prepare solutions to ﬁx nnd - av\;/ﬂmness of pollution fn ngricultuml Y

* = Plan workable solutions to so]ve pollution - preserve collected specimens - -

. ~~Capable of introducing biological, content — ‘monitoring field studies _ —~Realizatiorrof values of tree nurseries v
o R in agricultural farms. . - —, set up experiments to monitor - — Realization ofimPommce ofpmper A
5. Integrated farming systems '~ Make action plans to remedy pollution pollution studies : waste‘disposal .
for efficient resource ~— Explain homeostasis in integrated farm- . — classifying degradnble from non- - '
. utilization - cingsystem _ - degtadable farm wastes _ = Appreciation of th° vaiue of t,h_e farm o
ot o , e+ < survey and supervise school mthe%ge economy.. -
R e T " projects on recyclind — Appreciation of values of diversiﬁed -
S R " '— perform work in the field . - production systems- * e
: o ‘ « 'Appreciation of the value of farm work .
, . = BRI _‘asasourceofenergyandferﬁ_liur
3 , ) . . f

-1

o

Wity

- eanalisgadioo aoyovs fifo
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DT 1 o ,“C‘hapths-—Six o
. &
SUGGESTIONS FOR REGIONAL co-ornmmvn ACTION
| AND NATIONAL FOLLOW-UP ACTIVITIES .

R BT

-7 . To Me mhg; States " SR L _
‘ e, As teacher-trammﬁ programmes have not kcpt pace wrth cumculum development efforts,v
= = Membep States should undertake a study of teacher training with reference te current”. .

- school biology curricula; with a view to making improvements for relevance to l1fe today
(including relevance to national development goals) and for compétency-based training,

"o 2. . Evolve mechamsms (for example, meetings, Journals, newsletters) to promote: mv%stlga-
L ~"tional work (project work, research w0rk) by students and teachers in secondary schools

8." ,Orgamze trammg workshops for development of teachmglleammg materia]s based on
exemplars that may be co- operatxvely developed by th partxclpatmg‘Member States.-

4, | Study the ways of evaluatmg the cognitive, psychomotor, and affectwe domaln aspects
of the three concerns of the workshop and develop tools w‘f“or lmprovmg leammg and

7 teachmg strategles R i -
; "Bl _ Assure the lmkmg of brology educatlon w1th env1ronmental educatxpn a.nd all environ-.’
e mental concems iS . e ; .
| ToaUnesco ) . ,:", S R ‘i; N

&113 mﬂ’ s f
; 1 Undertake the preparatxon of a schiool’ bxology cumculum guxdebook for‘q the Asian.
‘ regxon with:special attention paid to documentatlon ofithe guide with actual examples
'of goéd classroom, laboratory and field practxces in the teachmg/leammg of blology in
‘Asran schoo, ,mcludmgan annotated blbllograplvy L.

: . L o
2 ;»_Orgamze a workshop for training in mo; ifficult techmques of practlca.l work mclud- Z o
R e mg field work Whlch could be wxdely bable in school b}ology teachmg[lea.mmg "‘/ PR
“ow . :inthe region.’ B o ‘ I _

.

:/ 7\ 3. ;As a follow-up to thie present workshop, orgamze a workshop f0r the. velopment of /" |
- 7. learning materials, modules, umts, and the lrke at natlonal level with reterence to N
1dent1fied conceps. - - . FEEC A U SVt e g .

4'_. 'Orgamze a Sub-reglonal Workshop to revrew the outcome of the above, natlonal work- o
. shopsand develop exemplar mstructlonaI matenals based on the expeg@nces of the -7~ T
" national workshops : b

" .. 95,  Unesco should establish a study group to study the ways in wh1ch human values ca.n _
be. mtroduced as an important and pervasive part of school biology teachmg/learmng o
."" . in the region, with special attention paid to values which promote natichal peace and N
mtematronahsm (including the ‘biological aspects of race, language, and human behawour) e

. .“ ‘6. . Usdertake studlcs of the ways i nw which'schodl blology educatlon can be lmked w1th
: " social activities, mcludmg commu;uty develop‘ment mdustry and work expenence

7. In all of its work in biology educatlon, Unesco should seek ways to: ‘bring to demon- . Ny
- strate to leamers the essentxal functlon of blology in protectmg the earth’s enVuonment

P . cL B -
e . . : s . R - . o . C L :
.. AR L R N . e L. . : K C e -
A, L . A L ) h o e . RN 5 B - o
el EE R RS & AR T . R . g o . .
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o, -+ . Pppendix A N ;

| STRATEGTES AND METHODS FOR TEACHING/LEARNING

 BIOLOGY FOR GENERAL EDUCATION o o

e
"N LI

* part t - INTRODUCTION =~ = =+

g RE S
! \ ! . G ey

Rationale for a 'diire‘x".gity“of< tea‘ch‘ing/lear’ning strategiles o

... -In a recent conference held in U.K. the point was made
fthat'elitismgxn,egucation;has regulted in isolating pure '
- science f;dmkébﬁﬁety:and;its cifizens, so mfuch so that to .
_ the man in mass media the term chemical is associated with
drous; harmful, noxious or distasteful..When a' choice
3, or imported technolqgy and equipment is o be made’
the local is ‘equated as inferiqQy....Thig:view 1 pressged .
. --in the context qf-Européan-c°uﬁ%éﬂ§aﬁﬁﬁffitf u. uneli’agply N
-~7to this country, and other Asian ‘countries especially, in'the
" area of teaching and’research. It is-these adverse ‘attitudes ..
that elitism brings about which urgently calls for making' ~®°
. science -.or at least portions of it - understandable, prac-
'ﬁf“ﬁfhg;fticaliand relevant f§§3the”mass%sﬂofrthe people; L S
: In ‘a study on tﬁ%ﬁgfﬁgctwofrgu1ture.on learning, Ramireaz.
and Castaneda-{1974) have“identified characteristics of field-
independent. i

‘behaviours and field-sensitive behaviours, and
correspondingly have described field-independent and field-
sensitive - gaching styles. YCertain field-independent beha-
viours tend to promote success in the classroom ‘tindividual

. .. competition, independence -when working on taskg;-usé of dis—w:.,

o - coveryAanrqach.in.learning'and,abi;ity,toudealtwﬁﬁh;SCieﬁgéf?,

;5“‘ . - and*fathematics abstractions). . Fi®ld-sensitive behaviours:

S whiqh‘préﬁbte'sucgeSSngxeJco&OPe;a#@oh}ﬂsensitiﬁity”“ ee
. feeling, sensitivity to-a wide vardety of cues, andg:ledriing

by modelling and;imitationrf,Ramiﬁbgﬁand~Castaneda“f366ﬁm

-.teaching children towards bicognitiyve developmerit so that
they can function-within both field-sénszitive and “field-inde-:g
pendent cognitive styles.Vgglgg@ﬁbh;thésgﬁétqdies*and&fedomf%cf
‘mendations&were;maae-in‘theﬁdbﬁﬁéxt\Of,Americap,sociétyfandr?k'

. addressed to thle assimilation problems .of Mexican Americans,:

‘they have implications for educators who are-faced with a

‘ - _variety of ‘cultural communities who are:toc’be .educated in:
- .. -.one educational system. Furthermore, field-independentsteach=:
e *(gipgxstyles*lend,themselvesfvery significantly to" e’ £

end” -~

e

‘ A & ‘science and
mathematics ¢geaching.. oo L

ey e e o

N\//f/ This paper was prepared by-DoloreS“F,'Hernqﬁdez;;aigeCtbp,;uﬁi&grsiﬁy;"Gf"
o 'f%=’”of.the;Philippines7Science~Edudhtion'Centér;wfoj:thgggégidﬁEI{WOrﬁghOP'n
£6, Review Biology Edication'in Asia, 'sponsoréd by ACEID/Unesco and G%¢ -
ﬁgrsifcy;of the.Philippines,. 18-23 August 1980..." )
oo e e s T e
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" awateness "that the students in our classrooms ‘may not" be on

‘[_and—;equiremeﬁts of the curriculum yith the actual cognitive
'stage of the Students. This.becomes an important new aspect

:"udlfferent story}ﬂ Only 66.40per cent of our pupils domplete R N

- what is going on in our classrooms. (

”4'strategres. IR Lo

'.;sultable to varlou N\

\‘»?, .

Biology education in Aaza

A study of the in—sohool, off-school (ISOS) approach

revealed that this programme exposes the Btudent to oppor- T
tunities for learning varlous skills, concepts and values by : ;
providing academic, phyaical, social, pre-vocatlional and out . "
of school experiencee. (Hernandez and Gavino, 1979). However, -
" it was also’‘noted that although‘ he programme offera rich '
possibilities for self-directed learning the .achievement of , =
this ‘objective leaves much to be’desired, It was further :

"~ revealed that the student participants involved in this case Cm

‘study exhibit field-sensitive behaviours,

. In the area- of cognitive development, educatora and ;
teachers have become familiar with Plagetlan studies and are
"aware of the various.stafes of cognitive development ‘#hd the:
implications of these for teaching, learning and the currid-

, ulum. Local studies on cognition are being, conducted here.
and in other. Southeast Asian countries, many of them based

- .on Piagetian tasks. See for example Acuna vand Villavicencio . nh_gpﬁ;~

(1980) and A, Sia (1980). . There is now a more ‘pronounced

the cognitive level required by the learning materials we
provide, Hence, along with studies on cognition, there:have |,

_ been some attempts made to match -the cognitive expectations o

of evaluation in the.1980s.”  See for example Shayer (1979).
: .The current national and- polltlcal demands for more

';Qsoc1ally relevant curricula, fox orienting edueation to the

\goals of national development for, inclusion in the curric- e
ulum of work experlence and .other government thrusts, for Gt L
. return to the: ba91cs and to the teachlng bf values towardﬁﬁﬁa <
unification of the country as-a nation.are pronouncements .

~which have -remained unresolved. . Thesé are issues and develop— v

ments whlqh are shared amongﬁdeveloplng countrles. .
“Pinally, the gtatistics on school'populatlon ‘reveal & ( .

W'disappolnting Picture of the holding power -of“our schools.
© In spite of the hlgh rate of participation,in schooling es-

pecially "at the prrmary level of education™ (1n the Philip- A
-plnes it is- ovér 95 per cent), the survival rates reveal .a. - - Ta-

grade VI of:: the t&rstwievel of’educatlon and only 33.84 per
cent comple%% grade IV. of
ditions prevall in most devel

secondary ‘level. Similar con-
! countrles.g o L

AL these developments point tg thée need to re—examlne
d out of them) to help
teachers  and administrators -détermine \what measures for. im-
provement can be. undertaken., It igy\no W1th1n the scope of"

this meeting noY¥ this, paper to .consider. :
. factors that affect learn1ng in and .out
‘The major jssue addressed ‘here is that ) vteab i

_ ‘The conditq
.make imperative

<

»




':'y/ . ';ib:f_;,f : ‘”J Appandtw A. Mbthada fbr beqahtng btolpgy ~§"'

being introduced and to theaachievement of certain aurrently
emphasized objeotivea. X

f' mhe ‘State of the Axt in the Philippinea* .f;'”

. To de ermine the atate'of the 'art in the Philippinesand
gdo proviqusome information about what biology teachers in
}ﬁh ﬂ%h ‘Ao 4n ‘Yelatioh to thelr strategies and methods, and

@' @ Ehink about some of the areas of concern which are
-'wﬁo-be discussed in this ‘meeting,.a questionnaixe was fielded )
to some key training institutioag’;ndgeographical areas =

yy L Luzon, Visayas and Mind uestionnaire drew inﬂorma—‘
S tion on teghniques more £ ently used by most. segondary and .
. . . = . oollege teachers, models ‘and-teaching aids most frequently ., 4,
P and least frequently,used and the teachers' rea ons to topr.. =
L - ics, such as nutrition, human ecology and envirﬁtient, mol.
. _ecular biology and genetics. , S o
R . .Respondents

here were 102 biology teachers who responded 28 per' o

cent. are college teachers teaching general introductory bio- - .
logy and 72 per cent are secondary biology teachers. The, - .
basic degree for the majority (75 per cent) of the secondary
‘teacher is B.S.E, with majors in biology . (69. per cent) and _
‘ayother science areas (26 per cent). The college teachers have e
7 B.S. degrees with majors, in biology (60 per cent), zoology - S
(17 per cent), and botany (24 per cent). Most of the teachers -
of both levels do not have thedr minor areas of’ spe01alization
in biology or in- any sc1ence area. ' These teachers teach ado-
lescence. with age ranglng from, 14-18 years old. In the Philip- '
~ pine context, this group 1ncludes those taking b1010gy courses-
# .. in high schoolsat grade VIIT level and first or second year - .
o S - 'college students who take a science course to fulfil a science
e ‘requirement . in ‘the: general education programme. Many students o

: : 1“.select biology to meet this requlrement.._' '

et W As to the state of the art. negarding the uée of straté-
» gies and methods for teaching blologzﬁythe follow1ng are sig:-
¢ nificant 1nformatlon-' - Tkt it |
TN e ...“En-rw’ & %A‘g;w On the use Q_f strategles/methOdS C S . E ‘A ‘, ' '.’:4:.....

. A majorlty of . the secondary ‘teachers frequently use the :§Q§
' ‘ textbook and: blackbo % method, the least’ frequently useéd are o '

!+ recordings 'and games. gQther strategies and/or methodsumsﬁg
“+ include. laboratory. wo: ,.classroom recitation, small #foul

d1scussion, .lecture,. discussion entire.class, charts:

“organisms.  In college, Ehe most frequently used is§

9 and. blackboard.  .The least-frequently uséd‘f'x,:

Lo . "group -and community resources. ~Other techniques rapked; .
Lt Aj“‘decreasingvorder :0f use’ are: books, discussion entlf“i@Tasﬂnwr"‘;
T charts, iiylng organisms and laboratory.‘i-kf .”.‘. :

" Acknowledgement 1s mede with thenks to the blolomeam of UPSEC ‘for o

' vhelp 'in preparing .the questionnaire 'R. Villavicencio, L. Gregorio RN
o and N. Villanuevs end to resea.rch assista.nt M. Dimayuga., for colla.t- L
o -ing fthe data., " - ¢ A
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s_i # 8acond3ry teachera mast frequently use in the claberoom',
aboxr

ntoZogv eduaa#ion in Aaia : *i' ’;_'» BRIt S

B 'On models and tanehingﬁgide

atory as teaching aida-the follow ngi-ghells and. other
preserved collections. and growlhg plants, The léast common~ SRR
ly used is live animala. ' Othexs inglude.models,. platures, L e e
bottled epeoiman, terrarium .and aquarium.- In school yard T
premises, moat frequently used are potted plants; least gom=- =~

~ monly used’are ponds, (ollege teachers most frequently use

bottled specimens, models and bottled. specimens in the lab~ ,.1"
oratoyy. ‘In school premiees ‘they maintein potted plante. :

On topica related to: rural communitiee L

S surpriaingly, more aollege teachere (86" pex - ‘gent)’ are1of 4
the opinion that topics related to rural gommunities be in=~" R
cluded in biology teaching but only 62 per cent olaim to be L t

\‘fdoing sopething about it. Actually, it is the secondary . B
e;

. teac o
‘.;ﬁarticularly in rural areas. Most_of the topics teachers - BT
. +vould include relate to. food and a§5§°ulture, r ‘ . |

r W ho, 18 more involved in community=-school projects )

o

‘.

D. On health and nutrition

e Both groups agree ‘that .héalth and nutrition shbuld be

o prevention and mediCinal plants“ . ’

- enviromment should be zncluded in.their cours
-age of teachers who-in

included Ain biology teaching, and a high percentage in both. oo
groups Glaim they are incorporating “in their teaching some ¢ .o
topics in this area of cdficern. 'But whén asked to give the .
topics they include, few‘topics were given by the. college \ _
teachers; -the secondary teachers gave a moré diversified list.
The topics most mentionédd are: ,hygiene ‘and Eanitation, disease

. ’ . R

E On human ecolqu and environment S .,j . R

e F e The secondary .school teachers and collegé teachers were"
almost unanimous in their opinion that human oYy and the

icated. they were actudlly:‘incorporat-:' .

 ing these topics was. quite high (95 per cent of the total
. group) Population control stands out as the topic most men7ﬂ_~

-

v

"level -and for this target group. IR

tioned by both groups-";';

F. On- molecular biology '

Ninety-two per cent (92 per cent) of high school teachers _
‘and 93 per cent of college teachers agreed that molecular,. - R
‘bldlogy should be included in biology courses. However, con- - :
siderably less of them a®e d01ng it. only 56 per- cent-of high '

school teachers claim to 1nclude molecular blology topids in
their teaching and 79 per cent of " college teacheérs do it. -
This discrepancy between -beliefs and reality mdy indicate the -
‘need for appropriatée materiais- which could be used at this n

s

Wl L e P
'!..I 7 ‘.;‘? A Al .

G. on genetics(_ﬂ‘~‘
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j. Appandiw a: Nbbhqda fon teaahing biology

.y fﬁba inoluded iﬁ'biology courses at this level (14-17 year: oldaY
a0 Howaver, only 74 per, cent and 06 per cent of aeconﬁ@ry and ,
' - gollage teachers reapathVQIy, are 1ncorpornt ng sduh toplcs - -
in their courses, For the,secondary Laachers he*L oplg in- B
, . ' oorporated ls mainly. Mendallan patterns of inheritance; more.
-+ - teacherxa in the'collegefroyp inglude topica like; hereditary
' R atﬂqnaa, genetia. engineering, pattorns,of inheritanoe.

o o tdach the toplcr,under areas mentioned in Sections ¢
. to G abovo, about nine- Lochniquoa wore Frequenbly mentioned
' " in’ assoclation with,thom. Thase ave: (1) lécture; (2) labor-
atory, and *(3) '‘olash discussion as_the-most ‘gommonly ‘mentlon-
ed, followed: by”(4) ﬂyeld trips and (5) charts, and then (6)
‘ pdqntipanel/raporh ¥(7) buzz. fession apd (8) use of re-~
dﬁro .persons, Note:that bOka, blackboard 1iving organ- "
ma.rare not mentibned%although tHese were among ‘the First o ng
toqhniquea ranked by the teachers when they were asked " .-
ghpond -tew a given list, For the information contained »
g¥octions C. to G, thd teachers wére asked open-ended ques-
¥ns; no 1ists of topics or techniques were prepared. -Under
s~conditlon, it is possible, that teachers do not. normally
er the teﬁtbook or -blackboard as a teach}ng ,technique; .
fLhatthey consider them as common teaching aids’ which are - .
'taken for granted, hence {hey were not mentioned in.an" open- Ty
«qnded,sltuation.l The same questionnalre however contained. '
‘the checklist of techniques, in the first part of the instru-
ment to which they have earlier tesponded.. What this little
study reveals is that teachezs tend to use over and over again
the same teaching technique& or méthods. These are underly- .
ing reasons for this behaviour, it is pos31b;e that the teach-:
+ ers are not award of other methods which they can:use, or,
“ffbélng aware are hampered by constraints in the1r.env1ronment,
)jndt comfortable 'with eéther methods, havlng just heard or read
¢ ‘about ' them and never having trléﬂ using them. There is also
ths;mssibllltyxhat\many prefer to take the easy way out.

Cy
’

e i It seems .suitable then ‘that ‘as a first 'step, an aware-' e
‘%F ness of’ a\varlety of methods be made avallable to teachers in" O_p
T . in4service. prngammes, -that. they be given practi 1 exper;ences
S . 'on .these methods and that they be .helped in the Wtilization of .
/" . " these methods in a manner that will facilitate them to ‘acdhieve .
.~ specific objectives beyond the acquisition' of, . knowledge.. To- '
L gards this end, a description of strategies and’ methods has -
. '§i#%, . -. been prepared and is in fact the core of .this.paperw. - Another
w7 list-which is.relevant to the theme of thlS conference is one
B 'preparéd by Rex/ Meyer - (1980) ‘for Unesco. -He worked out. a -’
v-w - scheme.which rates the effectivepess of each method in ‘achiev- -
7.7 . 'ing specific aims and established an effectiveness index for -
N ~ each of the metlfdds on his list. Admlttedly, the list “is" sub- .
: T jective; nevertheless, it is an excellept paper and a novel ' "

contrlbutlon fo-this 11ttle stualed subject area. L . a .

. . A caveat. shodid be made at, this' polnt, ‘the. llst~present-'ﬁ]’;]
.ed in-Part II does not cover all the ‘possibilities. Theé gpe- . .*
cific techniques 1liky laboratory techniques and ‘other needed  ~
professional oompetenc1es of science or: bloLogy teachers*have
not been 1qc1uded.- For such specific’skills,one could refer ., .
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Biology education-in Asia AESPRITEE R ) , ;
NI el 0 . . - [y e ) L . ; u,
%o a competency lList (see for example UPSEC inventory of- -\

sciénﬁbfteadhing,bgmpetences).v Also, the analytical papers
" presented- by the participants.are expected to amplify this
S ligt. D Ll PRI R A D
I ,‘"Furthermore,_thié paper deals with only: one side of the
. coin7+the-otherfface~of+which¥i37content;——Idealiy;4sﬁi e-
.  “gies should be discussed within-the context of:6content, )

since both‘topics are.now so‘vast, it was degided to limit
. thiSvpaper’to—st:ategiéswmainlyLausing as examples topics

. from ;ibiology appropriate to the themes of this meeting.. An- ,
... ' -.other paper {Dr. V. Basnayake)'as wellyaswthe'partiqipantéﬁ )
<" .. papers, will present the cortent of biology relevant to our . .-~
" three areas of concern: enViroﬁ@ental_aspects,:molecﬂlar'and'J o

I} .

genetic aspects -and their applications to health, nutrition
~“and agriculture. = ° U e T . /
.. Y part II - STRATEGIES AND METHODS C e
o This part deals with deéscriptions of various methods’ .,'/
" ‘which are .useful for teaching biology for general education i
purposes. No attempt istmade to include all known strategies/
_and:.methods. -Neither is i intended to describe_all: the jj/ :
~ methods’mentioned 'in this paper.. Rather,. the focus is on /7 '
... thoése methods we hear about \but have not used, or have used
, " minimally. Thus, the catego ies may seem-rather unconven-/
' ,tional. It wi 1 be noted that some methods are 'not -included
‘orjare;merely' entioned briefly such as "those relatedgto/%he-
" processes. of science, problem solving skills, and practical
" gkills. This does not mean' that they are not useful or/mot’. -
relevant to the theme of this paper. but they' are richly cov-
" ered in the literature, and most scienceeeducators-anq‘teache
ers are quite_ familiar with them. The focus of this. paper-
. is really on the nonConventionallstrategies-and'methpds'in
" science teaching.. . PR o -/ '

L R N A Y
. Aétually_all,methods ofﬁteach}ng,may,be classéélinto ‘

_either group methods or individualized methods.. Iiearning :
‘however, is very much ah “individual matter. - This’'is a prin-

i”““*fcipIe%on’which“feW“WEIIjai§5§réeTftTheﬁteachingjméthods;ghave_wi;A
. .been grouped here arbitrarily. Theré can be a great deal of-
overlap. The categories,used for. grouping theSévmethquvare
arbitrary and not mutually.exclusive; the categories. them- - . 1
selves may overlap; as one teachesrforflearnihg in a social ‘
- context. and social relevance, it certainly is possible to

attend to social values and use group methods. in the process.
. In brief, these categories hayve been used for certain pur-
. poses: to focus on. some current aims of science teaching that
. are as yet not widely implemented, and for .easy reference. -
.| For -example, one who has not.included values, social relevance
in teaching can raise .questions like: "How do I go about teach-
ing values? social relevance?" or, "What other group methods.
- . can I use?" Y A 4 St e o

o ‘ A . .
" In this paper the té%m categorigs may be referred to-as .

| ‘strategies,‘and;the;varibus ways of ,executing the str%tegié?,'
: “may be referred to as methods. - f/’ _ 4 e
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‘1'

_ Using . Group Methods ‘;f‘,

4 This category includes conventlonal classroom teachlng
_ meth ds known as recitation or questlon answer cum discus- |, .
Ca slon in which the entire class participatesd, and other
' methods which involve teaching either large or small- rogbs.
, KOne reason. for placing all these together is that in large
.« classes one gan‘ easily divide' the large group into smaller .,
' ~  groups for bétter 1nteractlon, or to enable the teacher to"
'prov1de-moré'att ntion to one-group that needs it while other
groups ‘are 1§arn . on their own or pursuing other,topics or
act1V1t1esp§and 8o on., wé lhave observed secondary school
teachers who are: skllled in shifting from laqge group ‘to small
. group and- back again to-large group teaching within a single
“class perlod Groups in a class should be kept flexible so
N . that no one student finds himself with the same team members
T ‘[every time the: group method is used. This allows for broad-
LA ening of experiences and more heterogenous intéractions among
the students : . '

. Gro P methods xnclude‘ laboratory work, student demon=- "
o . stratio S, field exﬁerlences, panel d:|.scuss1.on§\l buzz or-
: * brainst Emlng sessions, discussion group, tutorial groups,
peér tutoring, and. lectures. e less commonly used metheds -
“'Wlll ‘be: brlefly deScrlbed, R - T TR

-

P ‘.

~v8 'Buzz"sess1ons = Lﬁ:? o
: < _ o
- 87 This methqd Ghn b et
 versial 1§sue,~a questd
.or when a- questlon exd1
B . experieéences, or knowledge’that can be related to. the- toplc o
- - . under study. The class 5 eaKs.up into groups of 3-5 students.
: to discuss. the qgestron onﬁhand "The 'buzz' session may take -
only 3 to'5 ninutes.. No drsrup don in the ‘class seating fJ‘fh
arrangement is- necessary” . o;’tudents in front -merely -turn /wﬁ
. ~ back and discuss with. the™ Swated immediately back :of . them.
~—— . ' After a few minutes each uﬁ%?group reports back to the- class J;
~*n4~*;vmv}(1n~large group-sessiop’now)-and-the-teacher-collects. the1r'~~f
SR _suggestions, answers ‘angd: iqueries by ertlng these on the board.
e i+ The accéptahle answers #8re then checked.  Such brief breaks
B durlng a large group's erftire class. dlscuss1on,,lecture, or.,
- . -~ question and answer périod can be refreshlng and involve more
. . students-in interaction. A graphic or visual aid can be “used
o to start the’ dlscus51on§f’qu example, data from an exper1-1

"Elvely utlllzed when a: contro-" ;
problem of current concern arlses,;,

v .. ment ‘that is open to vafious™possible explanations is present--
s ed .and students are asked to offer several interpretations.. . .
;o Some gquestions that lend themselves to this method are: Would.
¥ ..  you endorse scientists' radding or removing genes to change e
g human charagtgristics when and if ‘this ability becomes poss1-v
ble? Should we use llve an1mals for experlmentlng 1n our’, lab 5
work? : ; v R

o Dlscuss1ons P /‘: ‘y_ L S y uV"c;ﬁu
- Discussion. sesslons may be e1ther in larger or small.;/"f
groups, led by the teacher or by students. Research sﬁudles W

SR o o590

/ i aa
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. M R ‘Vlk;
o BiaZagy édyaattqn in Asta 1.?‘i;_-f'~v A k& R TR oo
;Q ”’Ab\‘\a " 'h' : " DL ""“_," "m'f‘ ‘_* fw c oy
ru}"seem toﬂgu ort the idea that the more highly one’ values out—v
+, comes” beyond- dcdpisi ion,of knowledge ‘the more- likelylone : B VR
"would prefer igtudent tentred methods. At the secondaryelevel, . -
1n Phillpplne schools, student led. d1scpssions in science are
notfcommonly obsérved though they 'are more' frequently used in .
‘other sub]ecqs ‘such”:as- ‘social- studiesi:—In- classes usging off--ﬁw(’i
nh school-ln—school approach this method. is used’ qui often I
- even in sc1ence~dlasses where it is mainly used for report— "
-41ng on somefsma % roup or- individual experlment Qr experienceﬂ
“which is. oft ‘* JHow 53 estlon-and—ansmer.or
~f dlSCuSSlon 8 s ‘:_’“'j}.us-g; "vqgﬁ‘ BRI
e b co R

S g i “l.-....o AL Y g :
. iih)tbrlal grou /pee%/tufbnng \5_ TR e _ v

) often’ the. secondarg échool teacher resorts to u51ng S i
small tutorlal groups for remedlal teaching, meeti g the- oo ek
".group. aﬁt T class or grvlng ‘a group spec1a1 attention while - - 4
r work. Advanced students -~ .
tndents on.a one to one QE S
bas1s or in small groups., 'some authorities recommend Jhat ,
. students take turns tutoring; all tudents,.should ‘at’ times be .'é L
' tutors‘at other:itimes; tutees.. The ‘'ustal case is to have S A
. . -students w1th1n classroom tutor: each other, but it is also D
possible to' have students of a higher. grade: level tutor those " o
in a lower grade level. In'either case, it is important: ‘to - AT
f@stabllsh a pos&t&qe set for peen tutoring,. work " out proce- o
- dural -details carefully and’ organlze ‘the programme creatively.
IF it degenerates into routine’ procedures. for tutoring say - .
~"only on skills :learned through drills, students _consequently.
Lo 1ose 1nterest. It 1s 1mportant to prov1de for var1ety.
N : ° PR e L P . . L . . - . N
4 ‘Lecture ';q p A g S _ T.'_' c RO v

5

: Although the 1ecture method has been much mallgned 1ec-”.] R
 -;tures do serve useful purposes 1f properly used. At-the sec-
" ondary level lectures should be’ prlef-— 10 or- 15 minutes -
fllnterspersed with other activities. The questlon'really 1s
."when should the lecture method be used?" Some guidelines '~ -~
,)are- (a) when the,needed information is ‘not read11y avallable A
. ‘to the students “(b); yhen tHe~ unlque experlences of ;a teacher,
"~ 'resource personr- en les 'him to. glve a lecture that claxifies
;ﬁ, certain issues; §?}c) when t1me is. 1mportant and theR?eeded‘

:data are w1delx c ttered e P L T S

o ) ¢ e ’ K ; 8 .
K. S Inﬂlv1duallzlng Instructlon ' oL t R o
‘These methods are also referred to as'master -contract .. . S’
or 1nd1v1duallzed methodS° In large clasges “(say 50 or .more
st idents to a class) - 1nd}V1duallzed instd dtion. has been util-
ized in a modified form. At the secondary.level in this coun-"
: try because .of overcrowded classrooms, minimally ;provided with - =
. .- facilities, teachers have used. individualized methods for - | R S
" .small groups ather than. for 1nd1v1dua1s. Within the 'indi-. DA
vidualized study' method distinctions are made - by some educa- -~
tors between. 1nd1v1dua11§ed personalized systems on the' basis
that. the former is automated and the: latter human;zed For -4(*,-
‘ : . ) : i

. 2
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I most developing countkies‘this distin n ig academic ik T
+ w0 7 the-great majority of ‘schools.tannot: supply the necessary, 53[
RS hirdware for automated instruction.,' ; S {{“(ﬁ
o '?‘“?3 .«’According to Kahle (1979)‘an instructional system is »s?v
AR A 1ndividualized when- 7 A S b
e T 1 TheLcharacterlstlcs of each student*play a major . N
A T . .‘role. 1n the selection of objéctives, sequence of -

»Jt Lo study, cholce of materlals and procedures. ;! , L
B P L 1 Voo Ty
C L “4'2.-The time s ent by each student in a glven subject )
Lot .o 0 - Jarea is determlned by hlS performance rather than B y

- L e oo by thé cloqk.' S ' ‘) |
&;>ff?f . %[ 3. The progréss of each student Ps measurea by compar—';
. EE I AU 1ng h1s performance W1th his: spe01flc objectrves.; o

-n;ng systems are. the follow:

';"i.fxiin Among the 1nd1v1dualized l’ : ;
FORT : 52 ‘audio-tutorial, individual¥¥ prescribed instruction“¢IPI), -
I), cbntractlng, personal-'“‘\

gbmputer dssisted’ instruction ( Y
Lo+ o ¥ized, self 1nstructlon (PSI)." So exlnd1v1duallzed systems are
R _simply called individualized 1nst3'ctlon (I I.).. Some. schools,
';};qﬁln the Philippines use I.I:,relying mainly on prlnted mater— -
' ‘ilal to which, each student has access.‘a-q o O R
4 i ,“"; \Q o - ;
R e Audlo—tutorlal "

‘. ‘ S ra

: “1'6" " This learnlng system s based R au 1o—med1ated mater--v‘n%'
L /}als which may be ‘sequent alior inde ent. . )
: ’ i qulz sess1ons, large 411 oup{diSCussi_ns, B ﬂ& ST s

S & \*”, ;
AX - . ’ -

sy - In CAI,,a' gent interactsvw1th a computer term1nal .
\‘;;W»;fthrough sequeﬁce aterials. The computer records his re=

- ... sponseés, presents &ranchlng programmes, scores his work :
R reports results and prescrlbes the student s next un1t. R

Y

’fﬁComputer—ass1sted i structlon

A, -~
4 o,

”'g:;tki'f 'Personallzed'/Self Instructlon (PSI)

An example of . PSI is the Keller method ‘gtudents pace -
themselves w1th1n a’‘given” e ¥rame..  ‘The system includes
LA ”learnlng unlts w1th pecific obj&ctives and suggest&d learn-,
Sr e e ding procedures.% mﬁé student optlons ﬁrom among those-w_
b :'an_gsuggested in the-un;7 v . . ‘ DR

(-

" ' Lecture and'de onstratlons-are non-compuls and serve -
.. purely mot1Vatlona1 purposes (there may be 8-10'{lectures” L

" throughout a‘: semester s work). The Keller Flan 1SBl§ges ana-" -
lysis and organization of Subject matter (Careful se ction.* -
of the basic textbook is 1mportant) spe01flcatlon of obJeCr ST
ftlvesifprov1s1on for individualized progress as -each basic: Sgi
- step is'mastered, feedback to the 1nstructor at every. step '_;
- ' which/ enables h1m to 1mprove His programme.» The steps in the Kf
L e programme ‘are not frames as ‘il programmed 1nstructldnd They .
L are mbre 1nclus1ve, better described as reading assignments - .'..
Aol tor 1aborat%5y exercises. -Advance within the programme isndt -
R !'based on a conflrmlng word but, follows personal approval (by

)

Lo e proctor) of “larger samples of behaviour. Theﬁlnstructor of ..
ST ey e e R P~ R BN o
f A.o"'?" "'- . P _ﬂ_a‘)//,- . .‘-,,:,_._. * B -, K o »a,;.“ S 6bl : ) e - o B 43 S \-. g 6« _
N oo ! AR B T T S S e
TR o o v . P S L X
L/’( 24 E L T R
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“‘, PSi is aided by an assistant and somd proctors (number de-!J‘;ﬁ3~‘“

‘v\u

pends on clasa size) T A ' » e N
S Programmed instruction ’ftg*k” W";'i =.4ﬁ' e 'ﬁf - Lo ."f
,ﬂgl;r;lwrrThisris eitherrlinear-or pranching. The learning unit Vletﬂ
.~ is Broken down into a series Jf steps (ﬁrames), A linear’. - fl';f o

~..”  prodramme progresses logically £rom. frame ‘to- frame. A branch-r T
- .ing -programme . alloqs -a student to’ proceed by one of several [© ' Vi
-4} . routes: depending on -his respébnse. P.I. materials may ‘be pre-.
- isented by teaching. machlnes/addlo-tapes, films, etc. The

;ﬁj‘; prlnted format has . been: found the most practlcal ;
RS Vi L I e ‘ ‘
o Contract PR, Co .f,\ St B _
.';y‘& « A contractvls made between tpe teather and the student e .
P whlch 1ncludes learn1ng objectlves,,act1v1t1es to- be under- j' R

| -.taken and the assessments to be made.: .Any 'kind of learning ' -1
materials may' be .used. ‘The' contract mayﬁalso speﬁify the "« o 00l
kind ;of ‘grade’ the .student may. expect.0 Although- the contract - v i i
isan: individual- agreement, it may'in effect:turn out to be" - *-

- small group instruction, if. ‘several. 1nd1v1dual students p1ck _ L
the safme options. L _;fv\, L ,, CoER VR T S

‘-

Us1ng S;mulatlpﬁ“in Teachlng , i_ ) ho‘-d ;L!i-.’_g

l B B v it i

{E' ‘ '"The Chlld in® the savage and barbarous tr1bes plays w1th
‘ ! miniature 1m1tatlons of th impléments used by ‘adults. His, ‘>:_1\
-+ .amusgments' and. games are-Eimilar but imitations-of.the dimple=’ ", |
. ments used by adults." . . This, - in, ‘the words" of Paul.Monroe-wxv -

' (1928), descrlbes the" early phase in the practlcal education.

R - of pr1m1t1ve peop;es.‘ It is an unconsclous 1mitatlon of llfe.

e Play activities and games have survlved as: pedagoglcal
. yehicles- for: learn1ng but they are- nowkused consciously to. Voo
., simulate | experlences which otherwrse would not be’ possible. -'@;u;%'"“‘
<toL1ﬁtroduce into the’ classroom. Game experiences are.still -
... much used in. education but other ‘terms -have also cropped”up »
“to. include’ the ear11er notion- of. games as an’ educatlonal ex~
; perlence and other learning situations. Perhaps the ‘earliest
:_‘Lconsclous use of "the term: 51mula ion“in. reﬂatlon to. teachrng»
. can be traced to the 'Link Tra;n r'.of ‘the Un1ted Kingdom's SR
- -Royal- Afr Force (Taylor, - 1972) - Th1s s.-a dummy cockpit i e oo
‘whlch allowed a trainee pilot to experl nce a model of actual R
~,fly1ng situation. Th1s‘allowed hlm.to makemmstakesw1thout Tl
- paying. dearly for them.. . o R : o

e . . ey

\ffbf“‘zﬁi Some major features of 51mulat10n 1nclua= (Taylor, 1972) Lo

1. It is an 1nformaloact1V1ty in- the classrooms in’ R
‘'which both. students and teacher t1c1pate. The " . > .
F .players take on roles simulating the real world; * Lo s
RS uf»' They make declslons accordlng‘to ‘their assessment ' = - - :
' ,‘of . the situation in.which ‘they find themselves.uv;g_. -
They experience simulated conseguences of ftreir il &
‘decision ahd reflect upon the. relatlon of therr S
declslon and resultang consequence. e e

\
" . . T e




n‘

: 'ﬁkakiflt;is'problem-based; itﬁia open»to Tultidisoiplinary
e .approaches., Eor|exam§le, social sk
o lated to the real wor d may be involved.

d.fp 3.‘It is dynamio: it deéls with situations that change

0 metseplay |

';- requtrtng“flexiptlity#in thinking and reaponding.,‘

&7 In this’ ‘paper, we. shejll {nclude under simulation the. "?"""
~5 @folldWing methdds: | role-play,‘using situations, educational
: .Agames, machiﬁe or: computer simulation._F , N FERY:
) : _““w ‘_'.‘.“ A“'__‘,:" 3 L v )

'

R A s aa -
‘gff\ The . participant 15 giveh a (hypothetical) situation, be

!

_ . is. expected ta ‘assume’™a” new identity and .act or.react in ao-
L_%:‘ . cordance with’ his, new identity. ‘The 'pléy" is»vary instruc=

‘tional.\and the outcome'unpre ictable. Given the basiq in-
. formation as baCkground eacﬁlpart1c1pant acts- and reacts
“:..* .dccording. to his role ‘but!in .the process of. interacting, he .
.. .gains better 1ns£ghts 1nto relationships w1th others andwhat
'*~¢they are dOing., G .

.\‘.

1}l o his method has not been used much in. biolOgy teaching

- but, w1th the current. 1nterest in 'human121ng sclence and the

“trend towards soc1a1 ‘releévance, there is- greater pos51bility

- of ite expanded use Ain teaching. .\Mncluded. in this: category .

. of role—play ‘are ‘similar ‘dramatic methods ,such.as: drama, -
skit or play., Before role—playing starts, the' teacher- pro-

, vides-the background :for . the s1tuation°and gives the stand

e ort VieWSb(peqtlnent to the problem on hand): of each 1nd1v1-

s

';of afﬁected barangays. (v111ages) in Mountain Prov1nCe, ad-~
« . vVisexr Of the: barangay (an 'outsider'-e.g.,. a religious ‘leader .
'f\;or a lawyer) ‘“situation: a dait is being proposed which will -

‘na other- way. of life.ﬂ The villages are ‘traditional pre-;;’"
Hispahic tribal lands\of ‘the pepple. ‘The people refuse té
be relocated. "(This s1tuatign of ‘a dam being proposed on..
what is claimed as tribal property ‘has’ actually occurred in
- '* this country) .- (2)° evolution is" taught in biology. A parent -

'.confronts the: teacher._ The teacher,'child and parent meet.
. A '
-.-Using s1tuations 1n teaching . .tifmﬁlf ,i_, ?

ThlS method 1s usefulin teacher training, particuldrly
‘as exercisesvin dec1s1on—mak1ng relative to objective, con-
_tent, methods- and materials to be - used in teaching 1n a glven
.~ situation. * - A Coh :

mate values) from . a nutrltlon centré-f'.,\_‘

1ls direotly re-"

L Samples of role-play. (1) a meeting o government i'L4<~
”.off1c1als GNatlonal Power Corporation), two or ‘threg leaders .

V. inundate two- v1llages. ‘The., v111agers are farmers.who knowQ>,,

'who claims the teaching of’ evolution’ is".against his religion,

: f?,'  samples of s1tuation- (1) One group of 14 year olds in
s \'. . yaur biology qlass .obtained the, follow1ng data (of approxi-;,,

]

dual 1nvolved whose roles are: to be. played by the Students, QL.Z'
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Bv:ozﬁﬁy aduaat;wn in-Aaia o o S - o
¥ ‘ . y
S _ ‘ApproXimate values ,of ccrtaln fooda
o ‘Portion ' Weight - Protein - Carho- Fats  Tron Culolum l’hds horus Ene
Foad (‘gewlng) (gm?na) (%)  hydrates (%) (%) (grams). (gmma) (gr{t)mn) onlor{gr); ‘

‘v" c ! ! ! - : -
*Bariina o Tmbdium 100 13 22 0.6 00064 -0‘191 0313 100 {
' Shmgbmms Maewp | 4. 23 74 03 00048 0202 DZﬂf; ' 18
\ - Brend white _bokery slice “27 - 92 53.1 ‘ ’,'.,' 13 000 243 00729 0251 .68
| Cnbbnse ‘U3 cupful 61 . 16 56 03 00026 D21 0174 B s,
. Ciuliflower " 1/3 cupful -3 VLT 4k L as qoo 68 0894 0443 T 18
. . Chicken +1leg or 48 s - 2 '0048 0185, 343 Crse
o L ~equivalent L ; ' , Vo - g
i Gom 7€ 1/3 cupful 457 6; 29 < 192 1.2 1900457 0034 -0590 . 58
S out, loap 2 slices, ' 130 a3 - 104 00594 0200 3381 240
T b”f" y 1.5 emx S i o i o -
v ,~‘ R ’75x 6cm g X . . - K . ,\.‘. .*‘ . -
. = T ! : : _ - .
(. -+ ‘How. w1ll you use ‘this data in teaching?, -

e (2) A superv1sor comes around and notes that you have no live
"-anamals in your class—laboratory, nor in. the school yard ex- . .
S cept for one ‘small’ aquarlum " Being ‘a great b llever in the -
4 use: of llVlng organisms. in teach1ng blology, she gives you a
. ... lecture onits. advantages and usefulness///How will you handle .

R

: ~.th1s~cr1tlclsm? ' S . o
-/-.7 5 : i "._. . <

‘
.l,r.

- » a v

B Educatlonalhgames-_ ;: ”..‘ L 13 o L
: =l . .
Games, even e@ucatlonar'ones, are best learned by play-

"’ing., A teacher infroduces a- game by ‘playing: the game with
the students aﬁter-a brief 1ntroduct1qn about” what the game -
.-1s about. , She’ demonstrates the rules -of the game as playlng
_progres3@s. ~Then*the students ‘can;play by themselves. Games -
r can be . rodgqed at any’ approprlate t1me, e.g., when atop1c
eing 1& Q%ols ‘related. to the': ‘game. ‘"Or, it may bé used as:
review ups ‘of students who need ‘additional time for . -
earni ,or by fastrlearners who f1n1sh the1r work ahead dur— e
1ng lab or activity per1 ds.. L ; : : T

i e Samples- (a) . Rum1 en’ 1s€afcard game (prepared by UPSEC
- fstaff) on hdellan 1nher1tance Wthh helps ‘the student under-
stand the i nféaning. of genetic cross, ‘genotybpe, , phenotype and -
-ratio. . The\game 1s-played in a manner similar to gin rummy.
The. Zaﬁg starts by g1v1ng each player sevén cards. The prin-
- giplé:on.w 33: ‘the game is'based may be.stated thus: If the
a.parenés havega . given . characterlstlc (genotypes for one tra1t o
_ .are. glven);/t‘en the offsprlng 'should have' genotype ' . .
s The game procﬁeds wrth eacg‘player drawing a card, and als-
. carding thel ;rd on’his ‘hand “which. he thinks. has llttle prob—
ability of. gl,lng hlm the r1ght _set’ of parents and’ offsprlng
- for a g1ven'14aracter1st1cs. I a ser;es of- draws and- throws .
. each| player‘vhtempts to. COmplete a sult (made -up. of two. cards
. - representingsitale and female' Pl and one card for each of the
¢ - - possible . offsprlng from Pl)  The* game - ends when a player- -
; " .succeeds in’ phttlng down. all h1s~cards in completed suits."

tﬂ”» Each player then glves the phenotype and genotype of each




‘ & j ,».‘u . !. ) “ ' ‘ . ,'1 . . ‘ . rof_ v . - . ‘
A : .;) o ' HS Appandim‘A: Mathoda fov teaahing-bialogy
S and P rln hia oomplatad ﬁuit, He also givea the, ratioa oE
Sy tﬁe gaﬁotypea and phenotypes of Pl indivtdgalﬂ in his comple-
_ ted sult/s. - (b) Ihedmpleternominance la taught in another .
game that, geinforcea 1earnLng of related concepts like intaxr-
‘medjate .chapacter, filial generatlon. ‘In one pack of ocarda
there ‘are seven complete sults showing lnheritance of intex-
4 'mediate 'traits from P1 to Fz. The numbexr of sults to be used
' depends on the number of players to be involved. All carda
. are didtributed randonily, one to eadh player. Those playera
AR holding cards of the same organism come together (they can.
. call attention tp their carde by holding up their cards or
. calling the name/ of the organism)n Each group of ‘players
then determines/what trait is involved in their suit and works
" out the inhefifance of the trait from\P1 to F2. After com-
+ pleting a;suit({one member of the: team describes the pheno-
'type and genotype of each organism in the suit (from P1 to F'2).

Y

t

¢-.

‘fComputer slmulatlon - J" . "u

The computer is rarely ‘or not’ used at all in secondary
., school teaching in Asian countries except in Japan. But this
B\ is not a reason for teachers to be unaware of its possibili=~
\v  ties. There is also, .the possibility of including some ex-
 perience in computers in the in-service training of-teachers.
£ .- samples: .(a) population’games for mathemat1cally~1ncllned

" 'biology studénts can be used. to teach experiential. ‘and ‘logig-. -
v .tic variations of population size. The’ theoretical form of

' the population growth can be plotted+by the- student and: ‘this’ 70

- 'can be compared with the empirlcal results he gets after do-
_* 'ing.the gatme. (b)simulation using random .generated DNA and -

RNA - sequences.' Students use the sequences to perform a var-
. iety of simulated events: predicting complementary sequences,

translational products, evaluating ‘base compos1tlons, deter=

, " mining frequenc1es of trlplet codons and- suggestlng poss1ble
‘.. . secondary structures.‘ : : ot
L ‘ . c \ 5 ‘ L .
" Improving Readlngg o Lol

ThlS is a category used by Meyer (l980) - 'Printed mater-’
- ials are still the. most common learning aids avallable in "
- most. classrooms. If we accept the notion that readlng and
study skills should be the résponsibility of every teacher -~
- (at. pre—un1vers1ty level) then biology teachers should take
a more active role in 1mprov1ng the student's reading and '

study skills. L o . »
- . - " If We know the types of readlng skllIE’n;Zded~1n science

-learning, it should not be difficult to plan learning act1v1—
. ties.that tend to develop these abllltles.‘ Shepherd (l960)
'*had 1dent1f1ed these as:

a) Sklll in varylng the rate of readlng accordlng to:
“the purpose for readlng and the nature of the
'..materlal- : o R - o

b) skill in using parts of a book-

c) skill ‘in locat1ng and using sources of 1nformatlon-
. 65 :
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d) the abiliLy to use correotly th vooabulary oC
: aalence; A | : ,+

.a) the abillity to understand and uae Eormula and
saientific aymbols) >

f) the ability to gain aocuraLe Informatlon from
‘ ‘graphio arts; e .

. g) the abillty to read for exaot maaning: noting Lho ,g' e
" maln ideas and supporting doLails;

“h) the. ‘ability to organize ideaa grom reading;
i)fthé ab}lity td read directions ‘accurately;

j) the ability to evaluate Bcie;.h\@aLerials and to .- "
draw conclusions; \ :

k)'tho ability to: apply data from reading Lo practical

problems,._. e , \ ;o v

' Some methods which may be used to enhance reading abili-j
{ ties are: 1ndependent study, reading’ assignmegts, preparing .
essays, book reports, projects, analysis of case studies. o

' : . L ,\\ w

Focus1ng on Values'"-°“,‘

o -

Values education is a -current controversial 1ssue in ‘
eduycation judging from ‘the literature. But all would- agree
that values, attitudes and ‘beliefs are essentidl bomponents
of learning, 'thus the belated recognition after the ‘cognitive . -
-emphasis of the previous decades.: This is not to say that

. we are de~emphas121ng cognitive aspects of learnrngi what is
,being expressed is that learning (in sc1ence) has otk er com-
‘ponents equally important as, cognition.  The idea that one

" does not learn concepts in 1solation from other associations
(mostly affective) has been _xpressed repeatedly ‘by Schaefer
(1979).

: \ C
Admittedly the- teaching values is. a complex under- &
~ taking in any classroom situation; for values are acquired
“Iln many ways and often sub-consciously from various social.
groups like the family, peer grqup, the church and adult \
models, and so on. However,. val es are also products of re=
.flection and it is this aspect w 1ch interests us as teachers.
It is now recognized that. values ave both cognitive and Y
affective dimensions. 2 N

o \c)ﬁnough is Known about values o give some assurance that
it “‘ean be taught; some teaching pr cedures have been devel-
oped and are presently being used: a§ part of teachers' teach- .
ing repertory. Values are 1nt1matel - associated with emotions °
. hence, more than usual attention and \precautions on part of .
-4 . the teacher are necessary when handli g them., :

, - What ‘'values' do we include in ‘é1%ssroom teach1ng° There
are many statements made by students ‘which reveal his stand - L
.on_an 1ssue ‘his preference, his prejudices his ambitions. LR

' ments, by turning them into problems for

1scuss1on. For
e- o . . . .
exampl o S 66
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1o "It I8 a bother tc try to ramembar gome English
unite, asome metrla, and some of our own (1ndigenous) s
units of measure,"

2. Should the people in Ramon town, taabala, ba edu~ .,
: , cated about progress so thay will understand -the
Yoo . ~importance of. anatructing ‘Magat Dam? .

3, We keep drowing tobacco and aubaidtzlng it, yet we
know it is bad for the health.

Questions like the -following may be raised, from which
‘brief atlmulating discusalons may ensuei

1. Oux. Burenu of . Standards 1a& now Einalizinq a aystem '
of measures baaed on the metric system and inter-
national standards. How do you think this should be
implemented so there 1s least confusion among all
the people (e.g., the vendors, the small aarimsari
store owners, students, eto.)?

'2. How would you organize an educational campaign .
(relative to the dam for the people of Ramon town
in Isabela)?

3.  What measures'would you  suggest to change or mini-
_. mize the growing of tobacco in the Northern provinces?

- More systematic ways of teaching values have been devel-
oped and studied. Some are briefly described in the follow-
ing paragraphs.

'~ " value analy91s as a teachlng strategy (Coomb and Meaux,
1971) includes the follow1ng tasks: identifying and clarify-
‘ing the value question; assembling the purported facts; assess-
. ing the truth of purported facts; clarifying the relevance of .
facts; arriving at a tentative value decision and testing the-

“wvalue principle implied in the decision! These tasks obvious- ' -

1y involve de0191on-mak1ng. A comprehensive dlscu991on of
.these strategles is found in Metcalf (1971)

Harriman et al. (1973) -propose three levels of teachlngp

‘facts, concepts, value which they claim can be done 'in almost
all subjects.. Taking biology as an example, a study of a frog
‘on the factual level might include: parts of the body, how it
feeds, its: life cycle, how it reproduces; on the concept ‘level:
‘contribution of frogs to the balance of nature, similarities .
and differences between the development of a frog and a humdn
individual; characteristics of social behaviour &f frogs (ob-
served in a terrar um) . - On the value level: which would yot
rather dissect: a frog, ‘a worm, a-dog? Why?  Would you eat:

s a frog, worm, dog, if you were starving? Would you draw a

. - -+ 1line -about what you would eat if you were starving?

_ ‘Teaching of scientific attltudes has been and is be1ng

'accompllshed by teachers using several well-tried methods
‘like: using a model, - iographies of 501entlsts, stressing
some of these attitudes as incidents arise in the laboratory
‘or classroom discussions which demonstrate such attitudes.

€7
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ars who were asked

A novel way haa been uaed by Crawley and Krockaver (1979) .,
They .defined the attitudes: curiesity, inventiveness, oritioal

thinking, persistence and inquivy by citing obaervable hehav-

loura for each of these attitudes, Then the student teachevs

Twere asked to ohsevve theilr own olasses while the pupils were

engaged. in an actilvity, or te observe theilr class while It
wag being taught by another teacher, They then tallied each
Behaviour ohserved at pradetermined time Intevval)s., They also
prapared alldea of teaching episodes axhibiting some of the
solantiflc attitudea (ourloslity, lnventiveness, avitical think-
ing and paraLsLenze). Theaa were ashown to thelr atudent beach-
‘ i to clasalfy them ‘according ta tha dominant
attitude demonstrated by each slide. Reasons explaining the
cholaoe may ba given for each slide,

Closaly related. to. Vﬂluea aducation is the method of
declaslon-making. -Phis has been muoh utilized in dvug educa-
tion, and environmental education, - Deciaslon-making is much ‘

" influenced by many and ofiten differing points of viaw of ln-y

dividnals concerned; it is’also influenced by the sltuation

~and circumstances obtajned at the moment of decision,

Blum (1979) and others suggest the inclusion of docision—
making as a topic.in environmental oducation. He mentions
the following as some techniques useful for training in deci-

'“sion-maklng."cost/benefit analysis, case studies, exercises

of the "What would you do?" type, games, role playing, real
situation and action, and kits. The latter is a packaged

. learning kit -which includes both print and nonprint materials

. 'which deal with environmental problems like pest control, oil

spills and so on. It is noted that simulation methods lend
themselves to teaching dec151on—mak1ng and values.

‘The: Biological Sciences Curriculum Study (BSCS) ‘efforts

,along this line are worth noting. In their programme en-
“titled, "Quality of Life and the Future," an exercise in de-

-

-cision-maklng is provided by a role-play presenting a.nation-

al crisis on water in the year 1999. Representatlves of five
(5) different power groups present their views. A discussion
follows with a set of questlons provided to focus. the ‘discus-
sion. Then each student 'votes' on the various recommenda-

" tions glven by each group representative. (A prepared work-

sheet is glven for votlng on the dlfferent recommendations).

In- another exerclse, an article is glven which shows
how oné community changes' its life style in order to reduce.
energy consumption. A discussion follows ‘with a given set-
of questions provided. Then the students are asked to com-

7‘.plete a worksheet which asks them to name the life style

choices made by the -citizens of the community; the correspon-.
ding consequences in the community regarding growth; the pos-

.sible future choices the people mlght make and poss1ble future
consequences of these cholces.' :

Another exerc1se on deC1s1on‘mak1ng in a BSCS publlca— _)
tion: Land Use, uses opinion poll on' which. students® react by

* ‘indicating agreement, disagreement or don't know on each of
‘a hundred 1tems. The class selects several statements on

68
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whigh there are ahout equal numbers of respondenta in the
three categoriesa, Then, the olass divides into three groups,
ope group lists down all the reasons they ean think of, for

* 7 agreeing with the atatements, A& second growp does the Rame: .

- for those diaagreetnq anil the third group lists, the faqts,

‘the undecided nead to know for them to, form an optnlon. The
whole olass also identifies all the items in bha poll whloh
are opinions and -those which ave faota,

A fourth method used. ls the use of a value analysls
gcale on A givan land issue, e.q., should a downtown vaocant
lot he converted to a parking lot? ™This aska the student to
list all. poaitive consequences and all negative consequences
and to ‘rate them on a X 10 point scale with + 10 very good
and'u]i)vauy bad; 0 rabtilng means the vnapaudent ls not sure

- of the congagquences,

: The Bio-medical Interdiaoipltnary prnjach<(1976) is a
3 notable example of an intexdisalplinary projdot for aaobndary
. aghool "students. * It has developed sequenced teaching units
o which deal with various scolal lssues ralatefl tto blo~medical
sciences. A look at the one such .unit on decision-makjing °
and health reveals the extent of the content coverage and'tha
strategies uged to teach thems )
#

- 1.. Valuesa nnd dccision~making (lcssons -7 T

Methods used: rolo-play-—asituation infwhich it is
.. the students'" ‘responsibility to decide
.~ " allocation of. certain health care re=
oL sources — identify value statements;
S ' identify value principles underlying
- ,value.statements; analyse value state-
T " ments in their own resource allocation
u/ff‘;'_ o decisions; discuss the importance of :
/- "+ . values and internal value conflict in :
ﬁﬁw&"w e 'relation to decision~making. ' e

2a Allocation of responsibility (lessons 8- 11),

Methods used: games —students participate in a game
that-simulates six different ways of .
allocating. respon91b111ty for decision -

" making within a group. . They describe
L o : . allocations of obligations and respon-
L : _ : T . 'sibility and identify allocatlons of
‘ ’ g ' 'respon51b111tys'

3 Respons1b111ty ‘for decision-making in the American-
systems of Government' (1essons 12~ 17) . Ce

-

Methods used: analys1s of the allocation of respon-..
sibility for governmént decision-making -
.. " _gather Ainformation in government-relat-’
. .~ ed domestic issues. :

4. Bureaucratlc and 1nforma1 dec1s1on—making (lessons-'
- 18-21) . o SRR R : :

: Methods used making posters (to encourage the pub-':'
. . 11c to av01d factors that 1ncrea5e
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S . B .
S o risksfof coronary heart dﬁﬁeaSe)-
- “ ... _ simulation of informal decision-making
- T and bureaucratic decision-making; dis-
o~ S _cuss-advantages of each’ style- identify
’ “. . instances .in real 1ife.'

hd .

-Jj 5. Analysing community oplnlon about health 41essons

*: 22-25) R §

o ,.J,Methods used des1gn questlonnalre to assess oplnlons
' f: . _ .. ‘about health care — analyse data, gen=-
AR ' g erallze from data. = - .

N‘G. Cost of health care in the Unlted States (1essons
e 26~28) . -"_,,_ , . _ _
S Methods used° analyse data oh natlonal health care -
' (~ I discuss market forces particulariy
\ ' * health market; consider controversial
questions about allocathn of health
care, resources.
"~7. Natlonal hea1th care pOllCleS (1essons 29 36)
Methods used- identify value conflicts in two alter- .
L ; native national health care proposals —
e Y - . discuss roles of interest groups; role—
o : play congres51ona1 hearlngs. ' .
-’\3\ : o Teachlng for Soc1a1 Relevance

James Rutherford (1979) has defined’ "soc1a11y relevant
science instruction to be that kind of science education) the

~.;content of which presents a broad cultural perspective of

science and that also deals with at least some contemporary

science-related social issues." ‘A broad cultural perspective
~of science, Rutherford. further suggests, "is science in its

'manlfold philosophical, hlstorlcal and social character."

" In Southeast Asia, in the Philippines at least, we are
much concerned about social relevance which we 1nterpret¢
basically in economic and developmental +terms geared to- .
-national ‘development godls. This is by no means popularly‘v‘
'implemented for much .of the teaching in our clasgfooms remain
.much like what it was in the 50s and the 60s when the con-

- cepts and inquiry were the catchwords. Yet, the emphasis

' remains, constantly reiterated by leaders in government and’ ..
education and all are exhorted to do somethlng. For develop-
ing countries,’ the drive for self reliance, for an 1mproved°
economy, better quality of life and 'other.socio-economic
goals . are t1me1y and necessary. The questlon fac1ng educa--

- tors and science educators :in particular is, "how can -we help
‘in these national movements? - ‘What can we do?"

: Our attempts at involvement in’ ‘the practical and often
necessary and very basic sci -related needs of our people
should not be taken to mean t we reject the teaching of

concepts and science skills Qelevant to the ‘discipline. -But .-

the seeming over-attentlon\at the moment may ke an attempt
) B . .
i o : _ 70 -
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to redress the imbalance in our.curricula, especially at sec—
. ondary level which by tradition has for so long addressed it-
" self to the needs of the discipline appropriate to college-
" bound students rather than to the needs of the large major-
ity of our people. .

: Teachlng for social. relevance is emphasxzed in both
* formal ‘and non-formal education. The latter efforts direct-
-~ ed towards development goals are designed to ‘bring new- knowl- -
.. edge, skills and attitudes to - a target group- ‘outside the for- -
mal system.  The 1nvolvement of this group. depends on their.
. willingness to part1c1pate which in turn depends very much
~ on their perceptlon ‘'of ‘the benefits they will derive from
suchlpartlclpatlon. The ultimate test of non-formal educa-
tidn is.the extent to which the knowledge gained *and favour-
able attitudes acquired are translated into practice (Castil-
lo, 1977). . Involvement of academitians and educators from .
the formal" sector in non-formal education benefits both sys-.
. tem. — it brings'to one much needed expertise and. to the other
"+ it-opens up his view of education and the needs of the pop-
" ulation. thus relnforc1ng the notion of the need of real life
experiences and more practical content in: formal education.

_ " The follow1ng paragraphs describe’ someimethods used by
the University of the Philippines Scignce Education Center
(UPSEC) staff¢in conductlng community based science education .
'pro;ects. These methods could well be introduced ‘in in-ser-
vice training of teachers. "It has in part been done: by Minis-
try of Educatlon and Culture in some of the1r programmes.

I Prelxmlqgry studlesg

A. Assessment of Vlllage needs and resources

‘. The following parameters are generally 1ncluded in
. the assessment: -

- economlc activities

~ . = use of indigenous technology
- - community structure

-~ health and sanitary conditions

-~ copmunity resources: natural human (1n terms. of
sk’ills) .

~ beliefs and practlces, associated. w1th nature,
‘occupation, life environment

- aesthetic and leisure time act1v1t1es

: o - = constraints ‘in -the community

N I - expressed needs of the village folk

NS

2. Methods used to.make the assessment include:

-.indepth ‘interviews

—‘questionnaires

- = group ;sessions . —
‘ocular- 1nSpectlon , o s

B. Analysis of data.to identify problems and 1mpllcatlons
for the curriculum and non-formal education. This analy-
sis will bE specific to the community which is being

. . i34 ' ’
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P studied.: -An outline of the various topics can then be -
.,developed to gquide curriculum developers. An earlier
paper by Dr. polores F. Hernandez (1979) provides an

. example,of this aspect of the analySis.

c. Experimentation. This phase includes finding and trying
- out substitute materials or methodology, or developing
'appropriqte methodology/apparatus for a given' situation,
L €eGey identifying and using medicinal plants, building
.and maintaining a fish. pen. - This phase may alsoc in-
clude trying out activities in a laboratory at the Cen-
ter for the purpose of testing its feasibility before
it is written: up gnd ‘tried in actual Situations.
. /, - .

II Community participation

.‘.l

il _ This phase starts right at the beginning of a proJect,
even at “the planning stage. A briefing is usually made to
o which the community leaders and interested citizens are in-
vited Ways by which the Village folk get involved are
~through. -
' /‘ A, Village seminars. The coverage of these seminars are
ra ‘determined by the villagers themselves. .Our projects
A ... . have consistently shown that the village folk are
£ Lt concerned mainly" With their livelihood and any econ-
NS ‘omic activity which will help improve their economic
3 ' - 'conditions. Secondly, they are interested in the
e o e health of the family particularly children. Within
CNTRY I -these areas some science related topics are identi-
o / fied and included in the - seminars._ _ <

B. Action projects.” These include such activities as:
providing space for reading centres .(one or more. for
a.community), making water sealed toilets, digging.

. "wells, all of which are done by the villagers them-
selves. Or, in an agricultural area, experiments on .
farming practices are done in the farms of the ‘par-
‘ticipating farmers.

C. Organizations. The actiVities in this category may
_involve organiZing a. co-operative (after a seminar
on co-operatives has been c8hducted), organizing
sports teams e.g., basketball teams among the men;
volleyball for the wofnen; ox anizing mothers' ~teams
to help ‘at the daycare/healt centre. o

;III Developmental phase

Preparation of modules on topics selected from the iden-
tified areas of interest of the adults, testing the modules, .
revision and finalization. Development of apparatus and :
-equipment follow a similar pattern. These modules and facil-
ities are used in the village for which they ‘were developed
and in other Similar villages. :

P
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_ Teaching for Intellectual and'COgnitive Development“ o_"/
'.'};"_ | | . . ( 3 “/

' Researdh studies. indicate that providlng students W1th .
specific experiences improves or fosters intellectual devel—
opment. Among the intellectual 8kills developed are: rec-~:
ognizing variables,.controlling variables, interpreting ex-
periments and undersﬁagging experimental design (Thier, _

1974) logical connectives &.gi: negation, quantifiers, if ...
S n ... (Eisenberg and McGuity, 1975), divergent thinking
e haefer, Nov. 1979 and others). In brief ‘many  of these"

skills are what are commorily xecognized as skills related to-"
problem—solv1ng,fcritical or logical thinking.

~ *  7The methods used to foster the development of these i
skills. include inquiry apprdach (McKinnon and Renner, 1971), .
personalized approach- 1nd1v1dualized, 1ndependent, open in-

- struction (Thier, 1974); experiences in investigations in- C
cluding: observation, measurement, interpretin % prediction, - .
.and other scientific processes (Linn and Thier,”1975); pro-ﬂf

-~ blem solving (Dirkes, 1975); independent study (L. Gregorio,
v .1980) ; questioning,,inquiry, games, and- cybernetics (Villav1-.
.cencio and Tayko, 1980) :

Ramirez and Castaneda (1974) have 1dent1f1ed field-1n~
nd’ field-sensitive teaching strategies which

styles'o #he students in the classrooms. The field-indepen-
dent instructional behaviours are: = . °

- encourages 1ndependent student achievément, empha-
sizes importance of individual efforts

encourages competition between individual students ’
adopts a consultant role : . _ .
encourages learning through trial and error a
o encaurages task orientation (focus attention on as-

2 . signed tasks)- :

The field-sensitive 1nstructiona1 behaviours are:

- expresses confidence in child's ability to succeed;
" "is sensitive to children having difficulties
- guides the students, makes purpose, and main princi-
ples of lessons clear; sequence of steps towards a.
. "solution" is clearly delineated ‘
_ - encourages learning through modelling
: s '~ ='encourages co-operation and development of group feel—
: ' ing, to think and act like a unit v
‘- holds informal class discus31ons, helps students see ‘
-relation of learned concepts to students' experiences.

We note here a great deal ‘of overlap in the methods
used to develop intellectual skills or higher levgls. of cog- -
nition. The crux of the matter lies in the ‘cred¥ive or im-
aginative use of methods or techniques for a purpose, in
- this case intellectual and cognitive development. But be-
r we can expect the teaching towards ' 1nte11ectualdevelopment
tg\flourish ‘at tHe secondary school level, teachers and- .

- . . L
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-_'prospec ive tea hers of th1s 19ve1 must;know how to’ teach
o his: ohjeéctive., This, means . that teacher education '
.+ - must offer ‘'substantial experiences on this topic; it further
. ,,,implles that those responsible for the educatlon of teachers
. in. college and unlver31t1es must themselves practise in- .
-~ . .quiry teaching and utilize other: tested methods that tepd to
-« develop intellectual skills. This applies te.both science
- and- edﬁbatlon professors. "The other prgblem is the availabi~
- 1lity of ‘a varletg aterials spec1a11 designed, to develop
. intellectual skills‘in s ents.. These two ’problems. cry for
attention; wdrkshops and eetlngs like this. should contrlbute T e

C g

'q‘"towards the éelﬁtlsh of these problems.- _ 4 v
N . _ e
Lot L S
Lo CONCLUDING REMARKS .
.. A good way  to end this paper is to raise certain 1ssues. _
It was .brought. out 3ar11er that though there exists a vast . ™ &
array.of teaching methodologles teacherg still use only a '
few-0f them. It also has been observed that the content of ap
-new currjculum (the tOplCS) may be used hy teachers,but not
the strategles assoc1ated with the. content.'_ Q; -~‘_%
If we adapt Roberts' fnlterlng meéhanism (cited 1n Con- w[j
ne;ly, 1979) we can.view this problem as 111ustrated in the  : ~
.. figure below.; The strategies and methods (implied or expli-- —~
" citly associated with.a new curriculum or with-hew materlals,,g- P
‘e.g., -environmental education,/science in society, etc.) is )
filtered through a boundary which can be compared to a selec--
" tively permeable membrane. Some of the ideas originally con-
ceived by the organizers or .authors oJf the curriculum and -
~ strategies pass through, others do not. . Those that pass -
* . through and are actually used(by the teacher may bear little - ¢
_llkeness to the orlgln 1l 1dea.r ‘i, .
Flgure 1 Afiltermg mechamsm e L
. Curnculum, strategles and methodsasconceptualked by ’
" theoretical authors/teacher educators/curriculum developers
framework (research, principles, in-service programmes, materials - R
L Servmgasmodels of 1deasasconce1ved by the authors, etc) selectivel
. \ o permeable
T S Curriculum, stmtegxes/methodsas concexved by the ' . .| membrane - .
o . . | . teacher-practitioner’ ] »' e
o ter _ (selection of methods to suit target group(s), topxc, : ' ' '
_ objectives, resources, environmental constramts) i ﬁselectxvely
permeable .
‘ ‘ 'Curriculum, strateg:es[methods usedmthe classtoom _ | membrane
Ppractice (process used by teacher, reaction by the students ) S >
’facihtated by smtable matenals) R ‘o o
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S ihi It is o ions that the key figure is the teacher for 1tv.r33,
L S K- the’ teacher who se1ect1ve1y filters the’ content to be in% = -
. 'cluded. and. e strai %1es to be employed.q It is equally. 3,_'11
B lth1ous that the avAilability of appropriate materials (which
“T_;finclude ‘contént and’ strategies) is imp ant. How.can teach- A
jérs of biology be qpcouraged to use new iaterials and stra—

5tegies?' o »,s.“.

* .

R sﬁgdnd 1s§ue whicﬁ\could be raised is: How' much of a
'L ., ‘course in biology at ‘secondary level or at. college general
-education level shoyld be transformed in response to thecur-’ ,
~ ‘rent demands (brought cut in Part I)? “Should the entire Yaa
v‘-course be changed, dr only a portion of it? If on1y a por-- Uy
L tion, how,much? Why"' L - <

S Sbme of us have expegienced both types og,changes., In R
. the~1960s the former took place in the Philippines when we L
*introduced an ecologically-orier ted book anhd slowly, the '

- .older- boqﬁs oriented ‘to taxonomy. and physiology were- replaced.

e, Now,.faced with the call for . social’relevance, national de~ . -
b velopment goals, values’ education and so.on, we are once more

;7" faced with a dilemmia.* To\date, the reply has been to intro-

B duce these new requirements via modules. Eventuariy, these: .

< ' lmodules may find’their way .into the curriculum. - The question

_.is: How much- of the existing' course ‘should be oriented to- -

- wards thése new needs? ~Should the entire biology course be ..

o oriented towards them ot ‘should only part of the ‘course ad=p-

' vdress these needs. (bidediy ‘there is no single answer%toé% 3 :
4-these duestions.. - A centraily organized system may respond” = w

-~ ', 'one'way, a deqeﬁtralized system may . respond in varied ways, .
g .:#including as. we have, se (in UY5.. for example) eltirely new -
.courses addressingﬂ roblems., In the Philippines so

- .+ far the.trend has ‘'maintain the current biology text-
.~ book{s) as the bas¥¢'core ‘but to introduce the.new materials .’
" via modules. “But thiswdoes not. answer the question- How
.. much?, Why? to what ‘extent? Why° ‘Perhaps this meeting
SRR could‘prOVLde some guidelines and insights on issues which :
I+ eventually can bring about a reasonable -decision by the class- .
‘ - room teacher or someone involved in policy-making in-the edu-~'
cational system‘s hierarchy” depend1ng on the degree of cen- .

- tralization 1n the system. L e . ; d.; :

- 4’

These 1ssues point to the need for examining the\process

“of’ change and reformsi in this case-the teadhing.of biolo-
gical topics which strongly stress_ -1rpations, which may at ;
. times be far removed from the disc¥#ine, which has a strong '~
. multidisciplinary flavour and which®hecessarily brings' to. :h%//

teaching of .biology the methodologies of the social. sciences
 This may or may not be a good. thing. Its value perhaps should
.~ ‘be assessed more from the viewpoint of the gopd it will do -

.‘for the end consumer - our students rather than what 1t does

i’ Ecology—orientation - environmental biology ~ is as socially relevant
.ag ever, increasingly 80. 'Development goels' cannot omnce again
. throw-conservation out of the window. ppendix B, in .fact gives
_. concise. suggestions for vital new en rormental , health and agri—"
- cultural orientation for biology education. Edztor 0N

[

e . RN . - S
3




Biau%m'aﬁa%ddbn'hmAauz,‘@ré1;.-:;;‘wé_

to the discipline.. But it, is not withip the %cope o& this
paper to: explore these pqssibilities., g .

~In a recent BSCS newsletter, Paul de,Hart Hurd set forth
his ideas- of the teaching of biblogy as part of the liberal

1

1. B& taught in a social and human qontext, per?aps as

. educat1bn‘b£ the: future world:"’ L

. a sciehce of human beings?._

2 ' Include values and ethlcs as goals, recognizing that 7

- these are moral and' aesthétic’ as. welf ‘as sc1ent1f1c

. K3
Have coﬁises organized more' accord1ng~to biological
events and problems that have meaning for the quality
of life, rather than- according to the logic of bio- .
logical disciplines. ‘"<' '

Consist of subject matter selected fo& its task, -
action and applied values ‘that can serve real life
- and practical ends.i .

-

Be taught from a. holistic and@integrative po nt of
: view with a curricul that is transdisciplinary in
. concept and Structur . . .

~.6.-Make sure that a substantial fraction of laboratory
:'1nvestigations include 1ndiVidual and community-based
tproblems, issues or policiesi’ R A .

7. -Encourage additional cogpitlve skills such as deci- _
'~ sion-~making, valuing processes;; knowledge-validation,
problem resolution, concept of risk, and ecolog cal

thinking.- L

' aqcommodate,e tablished learning styles of different )
students as well as different learning needs. = . °

-: 10 Recognize that the biology teacher. is. an interpreter

' " answers to human: problems. | = oAl

Lie !

\ . .
teaching‘toward the future giVing stu-'w
es to consider various. alternatives o

#’;_-'

of biology concepts,/theories, and research and’ serves S

.as the 1ntermed1ary between scientists and the* lay

- The above ”erceptions make’ explicit some of the under-
lying”assump ns in this paper.*TWe‘may also take comfort

-in the thought that the developments in biological education_"-

the questions above are shared concerns of bio-
logists and educators not Just 1n the third'world but. als01n
_ developed countr esg.’ :

)
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NOTES FOR DISCUSSION ON
CONTENT OF SECONDARY SCHOOL BIOLOGY

A

: Thls isa workmg papcr for assxstmg thc Workshop dxscuss:ons on contcnt of sccondary '
.- school blology It seeks to give an account of Asian material. It also advances a few topics
- which may not at present be. gcncrally included in school biology curricula in Asia. It does
" not seek to deal with’ standard tcxtbook content which i is undoubtedly famlhar to all thc
- Workshop pamapants - : :

‘A Enwronmental blology ‘

1. Aslan acccptance “It.is widely and wholchcartcdly acccpted almost evcrywhcrc in
the Asian region that the environmentsshould have, a prominent place in'the content’of -
: ' school biology. A number of reports, studies and guides bear witness to this (13 108,114,
© o« 115,191,192,197). Ope report spoke.of bcgmmndscmncc education “in the soil,.. . . in their -
= % natural surroundings in Asia, the ideal starting point for science learning.”” 188: Even in so
\, - highly an industrial country as Japan the guidélines for senior school blology include those .
. \ - for*'a true appreciation of nature” and “observations and surveys of ecosystems.” 83 In
SN ‘Thailand it is declared that curticula “must be seen as an instrument for helping the students
- . cope more cffcctlvcly with their environment and improve the quality of life. Thus the new
- curricula are being designed to be both functional and relevant. ? 180 . A

) . 2. Curriculurh. Practlcally all cumcula for sccondary school science give a notablc
A placc to environmental biology. The integrated science course for lower secondary schools
oA in India has environment as its mtcgratlng factor’ i.e., the focus around which the course

\ " “isbuilt.195 In the Hoshangabad §cience Tcachmg Programmc, a special project for lower
"\ . secondary schools in Madhya Pra#8sh, “a system of field trips to agricultural fields, nvers, o

"% rocks;forests and the village has been evolved and tested. Biology is primarily learned - ,

.. through this mcthod »196 - The Philippines has a special project at a school (Jose - Abad San-*
" tos Memorial School) in Quezon City, called “Project on utilization of the environmentin
e devclopmg viable life science curricula;” school facilities- mcludc one hectare of' land fish
pond animal house, and others. 140 . : 3 —

‘Many Asian countncs have preparcd their own curriculum materials for environ-

_ - mental biology. The. matenals generally form part of the. textbook and practical guide. The .
_— 'Phlhppmc adaptation of the BSCS Green Version, Biology for Philippine High Schools, 22 o
is based on an ecological approach. The materials, which first appeared in 1965, consist of’

astudent’s text, a laboratory manual and a teacher’s guxdc 'A complete revision of the work -
-appeared in 1978, entitled Interaction of living things and their environment, 202 one sec- -
tion of which is on man and his role in the environment. The Republic of Korea too pre-
" pared an adaptation of the BSCS Green Version.95 Malaysia chose to adapt British’ matenal
to suit the Malaysian environment.118 Thailand’s Institute for Promotion of Teaching Sci-
. .ence and Technology (IPST) has produced biology curriculum materials (in Thai) with atten-
. 'tion paid to the ecological aspects. 28:98,181 India too produced its own textbooks, entitled
.. Life'sciences.3%part from textbooks and teacher ’s.guides for the textbooks, teacher resource
'matcnals have been produced, e.g., Philippine environméntal studies. 195

This paper was prcparcd by Prof Valentine Basnayake, Professor of Physiology, Department of Physiology,
. Faculty of Medicine, University of Paradeniya, Paradeniya, Sri Lanka, for the Regional Workshop'to ;
Review Biology Education in Asia sponsored by ACEID /Unesco and thc Umvcmfy of the P}uhppmes, R
_ 18'23 August 1980. ' ) , . o
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: life in regard to clothing, building and human behaviour.

" Biology’ eduéation rzin "'Aaic;z

.accessible or cycn unknown to tcachcrs

Y

3. Inter-conntry cumcula. There are cnwronmental blology cumculum matcnals N

~which could'be of mtcr-country applicability in Asia. The Regional Educational Centre for

Education in Science a.t}d Mathematics (RECSAM) iri Penang, Malaysia, has prepared proto-
type ‘materials.for lower sccondary level mtcgratcd science, with Indonesian, Khmer, Laotian,

' Thai-and Vietnamese tré!.n‘slatlons.167 RECSAM has also prepared a ‘tcach.mg unit for secon- .
" dary schools on populatlon blology, and one on-a pond ecosystem; 168,169 jf includes work
" sheets for students and guide notes for the teacher. The Unesco publication, Teacher’s study

guide on the biology-of human “population: ‘Asia has sections on the environment (air, eco-
systcms, fauna and ﬂora, genetics, health, nutrition, soils, watcr) 184 ' S

4. Country handbooks and monographs. Each Asian country has its-own handbooks
and monographs on its fauna and flora and other environmental subjects. 'These materials
should be of the greatest use for teaching environmental blology but thcy oftcn remain in- - -

" The present Workshop might consider it uscful to rccommcnd to Uncsco that an

- ‘annotatcd b1bllography, preferably with text, be prepared of such environmental resource

materials for the region. It might be bcst to do s0 scpa.ratcly for each country before attcmpt- :

inga rcglon-wxdc monograph S . v : _c

5. Science clubs and science fairs provide opportumtlcs for lca?rmlg cnv1ronmcnta1
biology. In India there have been annual National Science Exhibitions and state level science
exhibitions since 1971.195 Delhi has three science centres which encourage science club ,
activity. APEID’s third cycle of actlvxtlcs (1982 1986) is hkely to mcludc support for science -
clubs, cxhxbltlons and fairs. 196 . .

) School research prOJccts by sccondary school studcnts and teachcrs are cncouragcd

-in many. ‘Asian countries and even made compulsory in some. Many of the projects come , o
_into the category of environmental biology.37 In India the Central Board of. Sccondary ‘ S
- Education has taken the mnovatory step of prescribing that senior secondary science students

shall do an- mvcstlgatory science project as a course requirement. This is said to encourage
interest and creativity in the science education system. 195 In Japan, senior secondary school
bxology students are expected to.carry out a research pro]cct preferably within school hours,
choosmg a problcm of their choicé with the teacher’s guidance.83 In Sri Lanka a project was -

- compulsory for senior secondary students172 but this is not the case now; individual bodlcs,
' how er, do encourage environmental research by students and teachers in schools. The ~ {

Asian Association for Biology Education (AABE), ever since its inception in 1966, has in'its

' biennial meetings49,50,51,154,164,182 encouraged school biology research.  The emphasis

at the third meeting (Thn-d Conference, 1970)182 was in fact on this. The fifth meeting
(Fifth Coniference, 1974)49 had a paper which sought to evaluate the work of a school bio--
logy investigations group. 203" AABE school research papers have included cnv1ronmcnta1

 topics such as root nodules 6 water pollution,?! and weed ecology. 134

7: "Human commumty Educational cxpcnmcnts based on the 1dca that school vg.ork -

_should intermesh with the human community to which the school belongs have been taking

place in Asian countries. APEID has had a continuing interest in this area, 191, 193,195

* India has innovatory programmes to bring school and community together.81 So has Papua

New Guinea with a Secondary Schools Community Extension Project.5 137 The Ph111pp1nc S
Science Education Center has projects in rural dcvclopmcnt 64, 195 Smgaporc 161 and -

: Thalland 20 too have shown interest. ~ - . ‘.

8. Envxronmcntal warmth and thermal comfort Env1ronmcnta1 warmth is one of thc;‘ : .

' commonest causes:of dlscomfort in cvcryday life in most countries in the rchon

Knowledge of the causes of thermal discomfort can have application fqr everyday

82
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The concepts wh1ch nught be smtable for teachmg at secondary school level mclude

™ - a) The primary envrronmental factors affectmg‘thermal comfort: te,mperature, L ,

I humldlty,mrmov'ement (ventllatron and radxant heat); . . .. | S
b)- The indices which have been devised to combme these factors mto a smgle mdex "

. .. (such'as “‘effective temperature” and “equatonal comfort index”’); ;157,189 -

IR ~-c)” Application to clothmg 132 ' s TR NN -
' ' -d) APpllcatronto bulldmg S e e

S0 0T Building genemﬂsv 9, 129,155 264

ael T Bulldmg schools 11, 200 - e g
- % Cooling systems; passlve 15 L

a0 Roofs 7693171 et L T T T
47 sunshading 770,120,201 . T e
e L  Ventilation 31,72, 77 e PR S Lo

c) Apphcatron to landscaprng Shade trees 208

9. Envn'onmental light.. Schools in most Asian countries w0rk by daylr 1t. ‘Knowl y
edge of the factors mﬂucncmg daylighting may. have appllcatrons to.school work.10, 73, 75,128y

* . "10. Ergonomics.. Thescience of the worklng environment of man123 192 includes’
topics of environmental warmth and light. Other ergonomic topics which could be of livg
*'interest in- theﬂblology class include desk and chair sizes,3: 82 laboratory design. (general
oratory,® 9,165, biology laboratory 8 158), furniture design;12 - and anthrogometric data.

, 11 Intematlonahsm in environmental. blology ‘School educatron"fthn has as one o
its ob_]ectlves that of cultlvatrng the spirit of@ntematronahsma In regard to blology education,
there may be. a case for arousmg, some degree of awareness in students and teachers of inter-
national orga.ngzatlons which aré concerned with the environment, e.g., Ecology Newsletter
Co for Southeast Asia (published twice a year from 1972 by the Ecology Division/Group, Umver- .
R sity ‘of Malaya);107- IBP; IUCN; Regronal Centre for Research, Training and Postgraduate
¥ - :Study in Tropical Blology, Lembaga Blologr Nasrona.l Bogor, Indonesla, SEAMEO 166
-+ UNEP; WWF. : -
o 12, ACStthlC educatron in blology ‘Every teacher wishes not only to communicate
_ knowledge but also to cultivate feelings for values. Biology, and especially’ env1ronmenta1
L . biology, can have many aésthetic overtones. - Respect and love for nature are often c1ted
SR : 'among the aims of blologlcal educatron S 4 T e

'+ Thereisa Buddhist legend about a flower. Buddha held up a flower and said nothlng. =
That.was his sermon. In his audience of drscrples, Mahakasyapa smiled. And the Buddha '

kriew from his smile that Mahakasyapa had got his'message.

. In the Southeast Asian Utopla of Pala("‘9 the educatlon of chlldren used the same -
techmque o S,
' ¢ We use this same kmd of approach ’ she (the Prmclpal Mrs Narayan) sa1d to Wlll v

, (wsltor to Pala), 'in our science: teachmg, begmnmg with botany.”
s ‘Why with. botany? ’ ' '
o ‘ ¢ Be use it can be’ related s0 easrly to.. the {Vlahakasyapa story
A - s gt your starting’ pomt? ’ E :
' . 0, we start prosaically with the textbook. The chlldren are g1ven all the obv10us '
elementary facts, tidily arranged in the standard pigeon-holes. Undiluted botany—that’s the -
.. . first stage.” Six or seven weeks of it.. After which they get a wholé morning of what we call
+ . bridge-building. Two and a_half hours: ‘during which we try to make them relate everythmg
- they ve learned in the prev10us lesson to art, language, rellglon, self- knowledge
83 :
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‘Botany and self knowledge—how do you build that bndge? ’ ',"\ R
“It’s really quite simple’, Mrs, Narayan assured him. ‘Each of the chrldren is given a .

= common flower—hihiscus for example; or better still (because the hibiscus has'no scent), a

. gardema. Scientifically speaking, what is a gardenia? -What does it consist of? - Petals, stamens,
. pistil, ovary and all the rest of it. The children are asked to write a full ana]ytxca] description
- of the’ flower, illustrated by an ‘accurate drawmg ‘When that’s done there’s a short:rést period,
- at the close,of which the Mahakasyapa story is read to them and they’re asked to-think about
" jt. 'Wds Buddha giving them a lesson in botany? Or was he telhng his. d1sc1ples somethmg
E else And if s0, what? _

" “What mdeed? N

‘And of course, as s the story 1 makes clear, there S No answér that can be put into words,

So we tell the boys and girls to stop, thsnkmg and just look. ‘But don’t look analytically’, we

. tell them, Donit look as scientists, even as’ gardeners. Liberate yourselves from everything

'_you know and look with complete innocence at this infinitely improbable thing before.you. .

. Look at it as if you’d never seen anything of the kind before, as though it had no name and

" belonged to no recogmzable class.. Look at it alertly but passively, receptively, without label-

- ling or judging or comparing. And as you look at it, inhale its mystery, breathe in the spirit -

" of sense, the smell of the wisdom of the other shore. An education in the art of bemg recep-
tive. ‘First the gardenia as a botanical specimen, then the same gardenia in its uniqueness, the °
gardenia as the artist sees it, the even more miraculous gardenia seen by the Buddha and Maha-. .
kasyapa. And it goes, without saying’ she added, ‘we don’t confing o ourselves to flowers. Every -
course the children take is punctuated by periodical bridge-building sessions. Everything from

. dissected frogs to the spiral nebulae, it all gets looked at receptxvely as well as conceptually,’
- as a fact' of aestheuc or spmtual experience as well as in terms of science or history or econ-

. omics. Training in is the complement and antidote to training in analysrs and sym

- bol-manipulation. Both kinds of training are absolutely mdlspensable If 'you neglect either
of them you'll never grow into a fully human being.” ~ ~

In Sri Lanka, ‘Apprecxatron of the environment’ has been mtroduced from 1978.as -
an option in the aesthetic group of subjects in Jumor secondary school 202 Many of the
.§toplcs naturally touch on environmental biology.: e

- 18. Trees are of interest and: concern from the point of view. of conservation, aestheucs,

* use of wood, and pure biology. Asian brology educators may wish to pay even more atten-.

tion to them than befére, including such topics 2s energy forests,26, 36,55, 150,175,206 the
shapes of ttees,47' 67 the CO, questxon,133 and shade trees ,205- : e

14, Envrronmental pollution

: Syllabus A proposed syllabus for teachmg environmental pollutlon in secondary
school has been described by a Singapore biologist.? 99

" Water pollution. RECSAM has prepared a teachmg unit on water pollutron thh
respect to human population problems.168,169 . -

Noise is one of the commonest forms of envn‘onmcntal pollutxon in many Asian =
schools. The human voice could be the commonest pollutant. - A study of noise'in'Asian
“classrooms led to the-conclusion that no chiild should be more than seven metres away from -
the teacher; noige levels in classrooms should not exceed 60 decibels; flexible partitions  « -

- - should have a'noise geduction of at least 4 db; the partition height should be two metres
. “when teachersare back to back, and 2.4 m when they face each other in ad_]acent classrooms 33

15, Anan Papers on envrronmental biology related to school curricula

Biological educationl>32,85,142 Marine ecology42’ 153,176
‘Conservation education 4%163  Nature appreciation148 .
_ Ecology education 177 . 'Population brolo% teachmg of 46, 53
Environmental educauon 25 a4  ¢lropical ecology



Appendw B: Notes for discussion of content

B. Molecular blology and genetlcs

1. General observations. Genetrcs and its near relatlve, molecular blology/;\’e{?e often'
said to occupy centre stage in contemporary world biology. The concepts involved, however,

- may mostly be unsuitable for school level (though not at college level)4 because of their

_complexity and because they may not be able, i in the Asian scene, to dlsplace other material’

~ which we wish to teach. Even so technologrcally advanced a country in the Asian region as
Japan advises the teacher that *‘the emphasis should be on the relation between DNA struc-

- ture and gene mutatlon, between hereditary phenomena and enzymes, and between DNA

and the appearance of characteristics. However, it is not necessary to sacrifice-student com- . -

prehension by presentmg more facts than they are able td understand.” 83 Perhaps the con- =~ -

tent of genetics in senior secondary school biology need not, and should not, at present in-
clude more molecular biology than the basic mechanism of DNA rephcatlon, transcnptlon
- and the translation of the transcnpt into protein.

2. At the same time, many of the growing pomts are popular wrth the mass media.
Total ignorance of. them may therefore not be desirable. A possible solution to this dﬂemma
may be to teach only definitions, or it most ‘thumb-nail sketches, of the concepts .These are
exemphﬁed by terms such as the following: -

' Cloning 111 A .
External hitman fertilization 14,61 o
- - ' Gene structure 48,117 ' )
1 Geneticengineering®7.66,15,152 -
B Mapping of chromosomes 112, 152 - -
- Recombinant DNA35 60,119, 121, 145 152 207

Terms such as the followmg are perhaps surtable for dlscusslon only at teacher .
training and enrichiment seminars and not for school students '

.- ~ Gene isolation24 -
' N Gene regulatxon173
_ @?‘L  Gene transfer 3
¥ - Repressors148 " " '
RNA-directed DNA synthesls179 '

Supercoiled DNAIQM -

' 3. Molecula.r blology topics of recent growth whrch may be consrdered for inclu-
sion in teacher-enrichment seminars (but which are probably unsuitable for secondary school)

1nclude
~Cyclic- AMP 139--

A Molecular biology of the cell membrane27 -
Molecular biology of the immune system 34, 38,84
- Molecular biology of viruses 25,48,170 .
Neutral theory of molecular evolution92

4. There are larger matters, such as race, ‘language, and aggresslon, whlch have gen-
etical connections and which may be regarded as being so relevant to human life in the Asian
region that some definite treatment of them may be worthy of consideration for a school
biology course. These topics are dlscussed in the following sectlons :

Y,

5. Genetical aspects ¢ of race

L The topic of ‘race’ is of lively unportance to many Asian countries that are
. multi-racial societies. It is of national importance in such societies.” A search
. for national identity is often expressed in national policy statements. - ‘Race’
is of everyday life interest to individuals in such countries. The feelings
aroused by race have often led to violent. explosrons of communal hatred.

85
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If the educatxonal process of a country should seek ta promote understandmg
and peace, 30 a dispassionate examination of the biological aspects of race -
may be desirable in secondary school blology It also provides a topic for
" the study of .variation, genetics bemg the study of inheritance and of variation.
Y . One of the topics listed in the world survey of school biology curncula for
\ .‘5 ' .. . relevance to everyday life 115 i “dlfferences between rages, cultures and
o individuals.” :

2. The followmg concepts may be consrdered for such a purpose :185.

-a) When one group of organisms seems to differ slgruﬁcantly from another
‘group of organisms of the same SBCCICS, it may be necessary to classify
. them as-separate ‘varieties’ or ‘races’.

b) Wheén classifying organisms into blologxcal varieties or races it would be
adwsable to do so on the basis of:

i) many characteristics (and not on the basis of one charactenstlc only) 5
' n) heritable characteristics. -~ ~ :

c) When this is done for human ‘races’ it tums out that there is con51derable
overlap between any two racial groups; the differences between any two
individuals (other than identical twins) of the same race are far greater
than the average difference between two ‘races’. 102

_ d) Any other use of the term ‘race’ is non-biological. There is danger that
" such non-biological uses of the térm mlght be exploxted by mterested
parties for their own ends. 45

e) The people of small isolated vﬂlages, all belonging to the same nation and -
" ‘race’, may differ biologically much more from each other than does the
“‘race’ to which they belong differ from other races’ 29 = :

. 6. Language. -Along with ‘race’, language is of extreme unportance in connectlon
_ with national ideologies in multi-racial Asian countries,106,136,142,160 5 A5 with ‘race there :
" may be a case for teachmg dlspasslonately the blologlcal aspects of- language 2,101 Langu
problems also may arise in reading and wrltmg in secondary school educatlon in Asia.5% 56
. 89,94, 104, 136,142,168,185,203 . ‘
: The main concepts to be taught could mclude the followmg e
_ ") Only the human'species has a true language 2 _' o
- - " b) The biological aspects of language include:’ R S
' o i) The physiological mechanisms (vocal tract, motor area of the bram,

(I
" receptive and associative areas of brain, speech centres, dominance)

) Genetically Progra.tnmed aspect (speech unfolds in the Chlld ina way
which suggests it) 113,116,122

- m) The specles spec1ﬁe1ty

c) All languages have certain universal features (thh regard to phonology,
© ' grammar and lexlcon)116 L

d) With the evolutlon of wntmg, the brain’s evolution’ moved away from
mere massive memory to more thmkmg and problem-solvmg (Tlus is
‘speculative)

7 - Aggression. Along with race and. language, aggressron between populatxon
groups is a topic of considerable importance in multi-racial Asian countries. There is a case
for dealing dispassionately with the blologlcal aspects of aggresslon in secondary school bio-
logy courses. . :




| ’,A'pp‘endi:c. B: Notes for '_disaussion o_f‘ content -
B The followmg isa hst of concepts on aggressronas 'whlch may be Jntroduclble m
. ) the context of the ‘genetics course: , ,
ot a) ,Aggremon can be defined as behaviour directed towards causmg harm i m
Colosi o - another individual of the species; *

r l;) A more general term whlch would 1nclude aggressnon is agomstlc behaviour’; |
-c) Aggresslve behaviour often stops’ short of vlolence, '

,.l.

- d) The objectlve of aggresnon is often to settle status, precedence, or access to |,
' some object or space, o : :

-+ e)’ The circumstances of aggression between mdrvrduals and small groups often
v ‘ . -include neamess of another mdxv:dual the physlologlcal state of the mdwrdual
- S frustratlon, pain, a.nd fear

: f). The aggression may occur towa.rds an md1v1dual other than the one who
. aroused it; - e

g) 'Indswdual vanatron in aggresslveness depends on ma.ny faetors including
' genetlc factors, social experience during infancy and chxldhood fightrng
‘experience, pumshment, and observational leanung, ' ‘

. o h)- Aggressive behaviour of groups of individuals is: Liable to spread rapidly,
' o : ' .. violence breeds violence. Not generalized but directed towards specific goals
" - which usually represent some of the initially frustrating factors. Stimulated"
by recrprocal actions, and reduced by passwlty, on the part of the subJects
- of aggression; -

i) “There is much loose thmkmg in the’ claun that aggressron is blologrcally
" valuable;

“ j) Aggrcssron can be re-d1rected mto non-aggresslve emotional channels 54,103

C. Appllcatlon of blology to health nutrltlon and agnculture T S

1. The applxcatlons of biology to everyday life and to social needs have been
’ favounte top1cs in many Asian school biology curricula for decades. In‘India, curriculum

" development in science has as one of its objectives for secondary school students—“to acquamt B

~ them with the major applications of science and mathematics in industry, agriculture, civil
engineering, transport, means of communication, health services, culture and everyday life.”81
~*. The Philippiries has a project 14 to build nutrition:education into the secondary school cur-

riculum with inclusion of the following topics—balanced diet; food habits, food preservation, - -

nutritional survey, economic considerations, commercial pr:opaganda regardmg foods, solving
nutritional problems, etc. An Isracli project 87 produced an agro-biology course for rural .
schools. The title of a paper2! in Asia was ‘Crops cannot be grown on a blackboard nor cer:
tificates eaten’. A recent world survey of school biology 115 noted that “during the 50s-and
.. 60s there was also a strong move to select biological concepts of greater relevance to every--
" day life. This was especially marked in the Third World. Content was related to issues such .
- as personal health; conservation; agriculture; population control and economic management.
. At this stage, however, most syllabuses were still largely structured accordmg to ‘subject’
criteria and the applied topics were ‘grafted on’ or treated as extensrons

. 2...Some topics of the 1970s ‘which educators may wish to mcorporate bnefly into -
_ chool courses may include the following:

Health: The world conquest of smallpox 19v51

- Prenatal diagnosis50,131 : : :
Non-mvasrve techniques (such as the use of ultra-sound) in med1ca1
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S o . v
' ! - . .

Nutntronq Food addmves90

Agnculture. Prosand cons of such procedures as non-trllage agnculture183
" and intensive meat production 148 _
High-lysine com62 -
The use o(artlflcrally-mduced mutations 155 159
_ Triticale'(wheat-rye hybrid)68 - -~ _
- Mode of action of a plant pathogen1? .

3. Aslan educational lnvestlgatrons ‘related to health and agnculture. :

~ Health: Menarche#:127 . .. - .
Myoplalss ) . . . ' « ‘
Agnculture Earthworims and seed germmatlon59
: Fruits 100 o . , _ :
Grasses53, 198 : o .

_ Rice53,105,199

Vegetables,a genetlcal study 109
' Vegetatlve propagatlon from leaf 180

D. Commumcatmg to teachers the fmdmgs from brologlcal research done within the
_ teacher S country

' Secondary school teachers would probably be happy and proud if they could use -
- the findlngs from biological research done in thelr own country, for teaching blologxcal con-
cepts in their classrooms.

S . The research findmgs are, in practlce, usually maccessrble to them in many Aslan
countries. This is due to avariety of reasons which include lack of library. faclhtles, and drfﬁ-.
culty in extracting suitable material even if hbrary fac111t1es are available. '

A possrble practical solution to this problem is for the curriculum development
orgamzatron of the country to prepare the material and supply it to the teacher. The task
would be rendered much easier in the case of countries that have a documentation centre :
.. which pubhshes an index of all the sc1ent1ﬁc pubhcatlons in the country This happens now

"in many Asian countries. - )

The task is wrde in scope ‘The educator in charge of the programme must scan.’

o all the country’s journals; with assistance from the documentation centre’s science index.

_ He must read the relevant papers and monographs, extract material. which is suitable for
" teachers, write up the material, see it through press, : and supply it to teachers with guidance
regarding its use in thé classroom. It would be desirable to collect information from the

school teachers with regard to the usability of the material, and to revise the material accord-_ -

. ingly. All this requires a separate person, ora separate small unit in-the curriculum orga.m
' zatron, for, efficient handlmg ’ . .

- Some cases of Asian efforts in tlus dJrectlon may be seen in reference nos. 17,18,
41, 85. S .

. REFERENCES o ~ |
1. _Ahmed R. "Sclence education in the rure.l environment ," BuZZet'm“of
the Unesco Regwnal Offwe for Educataon in Asaa (18) :183-192, June

_ 977 S
2. Aitchison, J.- The artwulate mazmzaZ an zntrochzctwn to paycho-
linguistics. New York ‘Universe Books, 1977 -
88
A

""’1' 9



14,

16,

15.

.

18.
19.

20.

L 22,

“ o ‘ ‘0,

L Appandiw B:? Notes j’or disaueaian on content -

Andez-aon, c. w.. ed. Genatw interaatian cmd gane transfer._ :’_['Ipmi’:on, | '

of Education, 10~16 August 1978. Pilot project in. envirommental
' education in Madhya qudesh report Bhopal Regional College of
Education, l978

" Austin, C.R. ed. . .’I'he'ma:\rqmalmn fetus in mtro London, Chapman ‘and

‘Hall, 1973..

Bahadori ‘M.N. "Passive cooling systems in Iranian arch,itecture, o

Smenmfw Ameriean; (238):2, 1hL. 1978.

3,
N.Y.3 Brookhaven National Laboratory, 1978. V& ‘
4, Anderson, 0.R. Teaching modern ideas of biology. New.York, Tegchers
College Press, Columbia Tniversity. . N m :
5, Anonym 8. "Bgucation in Papua New Guinea," E‘duaation in Asia and ‘
Oceanfta: (12):1-11, September 1977. i
Asian Regional Institute for School Building Research (ABISBR) b4 1'
- Sahoo bm:Zd'mg digests. Colombé:
6. No. 2 \: Segandary school biology Zaboratory des‘bgn. an approach ""
o 1969 .
T. No. 5 1. Detemnnatwn of orientation and mmshadmg of Aatan ’ " o
- . ‘schools with the use of a helwdon 11969. R O
8. No. 6 : Desk and chair dimensions j’or pmmazy cmd secandazy A
‘ - schools in the Asian region. 1969. - T
9.. No. T : The des‘bgn of multz-sewnce and zntegrated seience. Zab— .
S , oratomes for schools in the Asian regwn 1970 o %
10. ."No. 15 : Geylan. design for dayZ'Lght in schoole. 19TL. VE
pome e ¥
1. . '+ School building design - Asia. 1972
12. "No. 10 : A swxple muZm-puz'pose fumzture wnit. 1972.
13. Asian Workshop on Environmental- Education, Bhopal, Regional College

Basnaya.ke, V. Biology notes for Sri Lanka. Colombo, Association ',for

the Advancement of Science /n.d ./ (mimeo)

. BLoZogwaZ discussions for cZassrooms in Sri Lanka Colombo,
" ‘—‘—*Ministry -of EducatiOn ~—19Th. -

Basu, R.N., 2. Jezek and N.A. Ward. The eradwaz‘:wn of smaZZpox j‘rom
India. Delhi, WHO 1980.

‘Bauer, W.R. » F.H.C. frick and J.H. White "Supercoiled DNA"

. Seientific Ameriean, (243):1, 100. 1980.

‘Bennett, N. Towards commzmty centred education for natzonal hcmnany

and development in Thailand. Bangkok, the Author, 197h.

_. Crops canmot be: groz.m on a bZackboard nor certificates eaten:
a critical overview of the educational reform proposals Bangkok
- Ministry of Education, l975 (mimeo)

BwZogy for Ph'LZ'Lppme h‘bgh schoola: the relatwnsh‘bpa of Zwmg thzngs,

text, teacher's guide, -laboratory manual. Manila, Joint Project of:
' :the University of the Philippines, the Bureau of Public Schools and
the Bureau of Private Schools, with the support of the National

- Science Development Board, Republic of - the Philippines/Phoenix Pub-

lishing House Inc. 1965 3 v.
' CLoae o 89

. -

1N a

4

.
TN



" ";‘»_;!;'_TvyioZogy eduaation in Aaia R SRR : R R |

7 23. Boardman. H. and 8,A. Iioss eds. BioZagy in Human af)"aim. Washing—-
.o ton; D,Cyy Voice of ‘America Forum Beries, 1975. :

‘2%. Brown, D.D. tighe biaola.tion of genes". Saient'ij"ia Amemiaan'(229);2,
20,1973 . L . )

-2_5',‘ Butler, P.J.G. and A. KJ.ug "‘I'he assembly of a virus," Saiantij"ia
: Amexican (239) 5, 52, 1978

26, Calvin, M. "Photosynthesis ‘a8 a resource for energy and materials,"
. American sctentist (64):3, 270-278 1976.

: ,27;_0a.paldi ‘R.A. "A @ynamic model of cell membrenes," Sa'bentsz
3 American (2?0) :3, 26, 19Th.

28, Carter, J.L. "Science educa.tion and the ecology of Tha.ile.nd "
C o In 164, p. 113-115 ‘

] 29, Ca.va.lli—Sforza., L.L.. "The genetics of huma.n popula.tions," ﬂc'bent'bf'bc '
© - American (231) :3, 80. 197hL.

' 30. Chai Hon .Chan.. Educatwn and natwn-bmldmg in pZuraZ soczetzes. 5
~." [ the West MaZayan empemence. Ca.nberra., Austra.lian Na.tiona.l Univer- _
sity, 1977. : :

31. Chand, I. " Ventilation. of wzde-span echools in the hot, humid tromcs.
- -Educational. building report. no. 6. Bangkok, Unesco. 1977. =~ - .

32, —Cheong Siew-Yoong.. _."Biology educa.tion for rura.l areas.!" In ll»9,

’ p 16&-171 ' . :

. 33.. Choudhury, N. K D.- Souncl dszractwn around movable parmtwna in
Co .teaching spaces. Educa.tiona.l building report no. 1. Be.ngkok
. Unesco. 1973.. RGN

; "311._Clegg, J.: "The innnunology of pa.ra.sitic diseases. In 23, Ch 6

niv, e '

35, Cohen; S.N. ‘and J.A. Shapiro. "Transposa.ble genetic elements U
Smentsz Amemcan (2h2) 2 ho 1980.- S -

36, Cort, A.H. . "The energy cycle of the ea.rth " Sczentsz Amemcan '_ 4. :
' (223) 3, 5. 1970, - .

37. 'Crusz, H. and A..Weera.singhe 3 "School' biol_ogy -resea.rch in.Sri La.nka.f."x".
In 51’ pa 509 521. .P‘_:“l. : -"' - o S

. 38. Cunningham, - B A "The strugture ‘and- fnnction of histo-compa.tibility
. antigens," Seientific Ameérican (237):4, 96. : 1977.

39 Devey, G.B. and P.N.T. Wells. "Ultra.sound.in medical dia.gnosis b
. Sczentsz American 238:5, 98. 1978, . _

_ Discussion group . epoz’ts7 on. - ‘
- 40, The role of basic lrésearch in sthool biology. In 154, p. 308-310 e
. 41, Eeology in Asw. land resources. ' In a5k, p. 311-312, - . ‘

3 'l';2.-,'EcoZogy in Asia: marine resouraes and schooZ bwlogy educainon. Iin
154, p. 313-3111 , o

»h3. -The 'I:each'mg of- conservainon of natural resources. In 15h ,' p*.' -'3194 ‘_ -

- 320. .
, .i Lk, 'Dissa.na.yake P. "Age of mena.rche in school girls in Kandy, Ceylon.

o In 182, P' 37"'1"10 o ) ) P .'Q'.g SR




hS}
"-h6
."hT

h8'

50.

L 51,
s2. 1
23
54,

55,

58,
*7"51.:

féé-
. 59.
- 60,

';61.

62..

63. B

'Gardner, P.L." Vbaabulary d%fftcultzes in Pupuq'New Guznfl;

o

. F— . . . ) ) o ‘ '
. L . X ey - . I L ¢ o
7 [ : . i oy W o . . '
- B . v A 4 % "
' : o o o o ‘1(P) ¢ .
TR o L A . “F" LI o

y e

Appandim B. Notea fbr diaauaaion of aantent .

s M
Fl .
#

Dobzhaneky, T - Ghnatta divaraity and human equality.£7New York.

Baslo Books, 1973.

‘Dwijoneputro, D, "he ‘teaching of population biology." In b9,
pl 1‘6-1520 .< . . [} ﬁ

1 ] - !
Flias, T.8, and H,8. Irvin, "Urban. trees,". Saientifiq’ﬂmeriaanr
(235)s5, 111, 1976. o ST
Piddes, J.C. "The nucleotide sequence of 8 viral DNA," Sdéentifia*-
~ Amevican (237)16, 5h., (1977, o

;Fifth Asian Regional Conference in Biological Education, une.197¥,

Singapore. Proaceedings. ' Diliman, Quezon Cityj Asian Assqtiatlon .
~ for Biology Education (Science Education Center Univer:k
. Philippines) 197 L SN ey ‘g’\h;/
 Proceedings. Diliman, Quezon City; Asian“nssoo ation rfrJBiolbgy
Education (Science Education Center Universit _ﬁ§ the E mlippines)

. 4/ . ERRES N

1967

Fourth Asian Regional Conference in Biological Education,iA:gugt Cr
1972 (Jerusalem). Proceéﬂzngs. Dilimap, Quezon ®Yty, Agl
“ciation for Biology Education (Science Edueation: Center,ﬁJ

. of the Philippines) 1973.

Friedmann, T. "Prenatal diagnosis of genetic aisél?é " Sf
" American (225):5, 3h 1971.,. S .;gg

.Garcia, F.C. "aA follow—up of the two Philippine papers presen"
‘during the Third AKBE Conferénce." In 51, p. n;gé:soe

. "Integration of population education in' & college"iolo a
course, " In 49, p. 153-160. Lo

First Asian Regional Conference on School Biolodyi Decembtr,l966 .

‘gchool studénts. Victoria, Australia Monash'ﬂﬁiversi

Gates, D.M. "Mhe flow of energy in the biosp ere," Sczentzftc
American. (224):3, 89-100. 1971." - .@:, T

Glass\\B. "Biology and human values.v In 23 : _
Glover, D.M. Genetza engzneertng.‘ London, Chapman nd Hell 1980. T

Gopinathan, 8. Developcng a Zanguoge policy fbr edhcatzon in.
Singapore. . (np, nd) -

Goyal, K.C. and Piyush Swemi. "Investigations on earthworms and
seed germination." In 182, p 111-113. - St

Grobstein, C. "The recoﬁbinant-DNA debate," Sbtenttf%c Amertcan _
(237) 1, 22, 1977. L
.- "External humen fertilisation," Satenttftc Amertaan (2&0)
PEQ 33- 1979" te

Harpstead, D.D. "High lysine corn," Sctentzftc Amerccan (225) 2
3h <1971,

Henderson, D.A, "The eradication of smallpox," Sczenttf%c Amertcan
(235):4, 25, 1976 o

‘91



[ m‘-oZogy eduaaticm in Aaia

1 }

"6l Ilernandem, D, m', BtaZom!aaZ aduoqtian wnd davaZapmant in ruval oo
munit'iaa of a deévaloping oountvy, paper preaented abt a Confevence

otogy ‘and Commungty Bduaa) an,, ald at Klel, FRG. Diliwan,
Q\.;ez Cclityy Bolence, Eauqut'lon Obntar. Univeraity of the Ph;mpw
- plnesy 1979, ' ,

65, Hindey RiA, | 5 "Aggreaaion. ) In LY Oh. L. . -
" 66. Hirsshhorn, K. "Eugenics, genetio nounaelling, and Senetic enginn
'~ eering." In 23, Ch, 12.° ~

6T, ‘Horn, H.8. .'l’hd ‘adaptive geometry of trees. Princeton Unidreraity
_ Press, 1971, » 3 '-

. 68. Hulse, J. “i‘ and D. Triticale Bpurgeon. Soientific Amerioan (231):2,
' ‘ 72 1971. ‘ _ ' P o

69. !hmley, Aldous, IsZand a'noveZ ¢ London, Chatto /md Wihdus. . 1962,
B ) .

- India. Central Building Research Institute (C.BRI Beorkee, U.P..
. Bmld@ng digeqts: ‘

70, No. 18 : Avohiteotural control of sunz'bght panetmtwn through
SR ' windows. 1963.- .
T1. No. b0 : Fenestrationa -for daylmghting in the tz-opwa. Part I -
o .* - The -8ky component. 1966.
T2. No. 49 : The design of windows for natural venfnlainon in the
' . .. ‘tropies. 196T.
-T3. No. '52°: ’_l'hermal data of bm.Zd'mg fabmcs and its applwainon in
e . buildimmdlesign. 196T. - .
- T4. No. Th : Orientation of buildings.: 1969 : ,
75. No. 82 : Fenestrations for daylzghtmg oj’ azdelw rooms, a smplm- ‘ S
L ' .. fied approach. '19T0. . R
- 76. No. 9% s Thermal pemfomance rating and classszamon of ﬂat R I
.- . '" " roofe in hot dry olimates. 1971.. T
Tt. No. 100 : Prediction of air movement in buildings.. 1972. ‘
. 78. No. 102 : Determination of sunlight penetration indoors. 1972..
79 No. 103 . (,‘om'ectwn faotors for thermal perfomanae index; j’or I
‘ - dszerent pZaaes, surface colour and orientation.. 1973.

. . .
80. _Indie... Ne.tiona.l Council of Educatiorfal Research and Training (NCERT) S

<= Iife-aciences: a-textbook for secomlary sohools (cZassea Df-X). o T

e New Delhi 1975. - . o

. 8]._;. ' . Irmavatwns m eduaatwn in Indw. Part I-an ‘ o
in_ventory. Nev Delhi, 1977. o

82. Japan.- 'M:lnistry of E&uce.tion. Japanese mduatmal atcmdards- sahaoZ '
desks and .chaire (classroom). Tokyo, 1966. :

83. .Je.pa.nese National Commission for Unesco. . Guidebook for ‘the teach‘mg
' Oof science in upper secondary schools in Japan. Tokyo, 197h
- '8k, Jerne, N.K. . "The iimune system,"_ Sczent’bf'bc Amemcan (229) 1, 52.
A C I ' .
N 85._.Johri B.M. and U. Sinhe.. .'."Biolog educa.tion in rura.l and urban
' India: proble:ms and prospects." In h9, p. 207-209, .

,‘,8-6._;‘Johri B.M. and S.L. Tandon. "Role of research i® school. biology
and new trends in biologr teaehing. In 151&, P 1-1h

-

92

doy



it

'Appahdim Be thab fbr Alacuaaton of qontenta'

T 8’{. Jungwirih B, "Bio:l.ogy ourriculmn for bhe pural achooli & case for
. R i begritton." Tn 49, p, 172-19h,

88, Kalra, RiM. Meaningful aaienca aduoation for mmaZ Indba " Ney
Delhi, St‘.ermng Publisliers, 1976, / '

89. Kaaadu. K. at, al. Usa of Davnagri and Hindu-Arabia nymeraln at
: “lowen odoondavy sohools, a researol atudy. Kethmendu, Centre’ for
o Eduoatio al Reaearch, Innovatidn and Development, National Edugam

tiog c ittee. 2033, ' o

90. Kermode, G.0, "Pood additivea." Satentifia Amerioan (226);3. 15,
1972-

. 9. Kim ¢.M, "Btudy of pollution as & student researoh proaeob. In

92. Kimura.’M.' "The neutral theory of moleoular evolution," Soientif%o
| Amamaan (241):5, 94, 1979,

0. and R. Lynn. Roofa in warm hanid tropiaa. London,
Aasociation, 1965, (Paper No. 1)

. 93. Kbenigsberger,
e o Arehitectur

\

' 9h. Korehn E&ucational DGVelopment Institute. A atudy on aduaational
_innovations in the Republio of Korea. S8eoul, 1979.

95, Kye: Chil Oh. "Becent progress’ and achievement on high.school bio-
~ . logy education-in the Repliblic ,of Korea." In 15k, P. 135-186. .

96. Lam Peng Kwan and Chew Kinf Nah. / "A study of the biotic relationship :
- ‘between root nodule bacterifEand Mimosa pudica: a suggested pro-

o degt for rural and urban schools in tropical Asia." In-L9, P. 195-
L '

97. Lam Peng Kwan and J.K. Singham. _"A survey of the teaching of bio- :
: 1ogy in Singapore secondary schools. In 49, p. 288-300. :

. 98. Lee, A.E. Mhe increasing importance of the biologlcal sciences in
' today's society." 1In 16&, p. 107-112.. . \

. 99.. Lee Cheng Hong. "A. pr0posed syllabus for teaching environmental
- pollutign at secondary III and IV in Singapore schools. In 49,
. Pe 51-5 T 3 : -

e - "100.- Lee_Liu, H. C. ‘"Rejuvenation of the mandarin. In 182, p. hz-hh

_101; fenneberg,'E.H.o B@oZogtcaZ fbundatzona of Zanguage. New York.
: Wiley, 1967. :

ﬁi02. Ze#ontin, R.C. "Human pOpulation genetics. In 23, Ch. 13.
103. Lorenz, K. On aggression. London, Methuen. 1966.. .
10h. Lung, c. N. et.al. At what cost? Instructron through the English

'R mediuwn in Hong Kong achoola, a report fbr the pubZrc. Hong Kong'
; . "the ‘Authors, 1973.
. 105. Mai-Tran-Ngoc-Tieng and Le-Thi-Ngoc—Thu. "Dormancy'of rice grains." -

~ In 182, p., 107-109.

| }106. Malaysia. Third Malaysia pZa:n 1976-1980. Kuala'meur, The Govern— -
4. - nwnt Press, 1976. T '
107. Maleya, Universiti. Faculti Pendidikan, Kuala Iumpur. . Malaysia:

S~y inventory of educational innovations. Kuala Lumpur, University
of Malaysia, 1976. g3

o . ‘. o .‘ . ®

S

%

. 37

L,




BtoZogy aduaatian in data ~"-. -
leB.
109,
| 110,

111,

112 ')
113,
11h,

115,

| 'i16.
. 117,

118,

19,

120.

122,
123,

.12k,
. In 182, p. 207-209. - , »

125,

' 127.

128.

79, p. 104-109. . . "
) ‘.. 126-

E}

'Manual. J. "Educational proarama in envlronmenbal protecbion,“

Satenae Ravtew (15)15, 12-15, 197Th, — ©

Mavandawala, P, "Green bean and bubber bean - vaviaties or - )
apealea?" In 182. De =T, g .

Mayer, W.V, and. V. lavsen, Mparrestrial eqo’Logy of bropica’l. Asla -

J.mplioa.tions for blologlenl eduaation." In 15k, p. 15-23

MoKinnell, RiG. Cloning: a biologiat reporvts. Univarsit;y of . o
Minnesota Press. 1979, : % , |

Mcl{usick, V.A, "The mapping of human chromosomes," Saientzj‘ia ‘

MaNeill, D. Tha_aazuioztian of Zanguage. the otudy of development- v
al poycholinguiat cs, New York, Harper and Row, 1970.

Meyer, G.R. "Project on biology teaching in India," Uneeoo News -
(20) 5: 3"’7: 1969 . K

Meyer, G.R. Alternative atratégiee 'anZudmg methodologies for
learning-teaching of bilology at school level for velevance and
appropriate skille development for everyday Z'bj’e. Paris, Unesco,
1980. (mimeo)

Miller, G.A. "Linguistic: communication as a biological process." '
In 1“7, Ch. .

’Miller 0.L. "The visualization of genes 'in action,", Scientif'éa‘

American .(228):3, 34, 1973. .

Modern biology for MaZayswn schoole. Trial edition. Kuala Lumpur, .-
Longman Malaysia, on behalf of the Malaysian Ministry of Education,
¢ 1971. :

'Molineux, I., and M. Kohiyama, eds. DNA synthesw. present and

future. New York, Plemm, 1978,

'MoOi,j , D. ‘Sun shadmg diagrame for school bu‘bdegs. Bangkok.

' Unesco. 19Th. + p Bducational Building Report no. 2.

Morgan, J. and-W.J. Whelan, eds. Recombmcmt DNA and genetw expem—
mentamon. . Oxford, Pergamon, 1979 .

Moskowitz B.A. "The acquisition of languag 3" Scwnt'bfw Amemcan

(239): 5, 82, 1978 | . o \))

Murrell K.F.H. g E’rgonomas. man 'Ln hw wo 'mg enmronment London,
Chapman and Hall, 1965. ] - o

Nakajima, Y. . "Biological education in aecondary schoola in Japan." "

, "A study in the teaching of - enviromnental education. : In"_

L ": '. .‘i‘i"' B

Nakaysana, K. . "Biologr teaching in Japan at the/ secondary tg ot f
In 50, po 206‘253- . , '-\ ﬁd_ '

Na.lliah C. ' "The age of menarche in” girlst in Singapore."., '

Narasimhan V. The zZZwmnatwn cZ'Lmate and t'he des'bgn of openings
. for daylzghtmg of echool buildings in South East Asia and Ceylon.
Colombo, ARISBR. 1970.- (ARISBR Study no. 13) ’

94

1




1

'Appandﬂm B: Notea fbrfdinauééianjéf aontent

129, Narnsinbantév.- An introduatton to building phyataa. Madras, Kabeer égt;
Printing Wo\lca « 29T7h, 4 ,

. 130, Natardjan, 8, "Propagation of plants rwm 'Lomrea." In 202, p. 90- ‘
: 108, .

: lﬂl.'Nool. J.V,  "Issues oonoorning ;pronatnl dtagnoﬂta." In 23.‘011. NS

1132, Newbuvgh, L.H, ed, The phyatology of heat ragulabion cmd bha
- aotence of aZatm:ng. New Yorl, Hafunex,. 19! 9.

- . 133. Newell, R,E. "The glcbal oiveulation of' a.tmoapheric pollutanta,"
, ' " " Satentifto Amerioan (22h)4%, 32, 1971,

134, Odeki, K. and T. Ivase, “Ecology of'naturalized plants: an analy-
; tical method for the study of vegetation dynamics ag ini‘luencod
by humen impast." In 49, p. 6h-73. '

335 Oaborne, R.H,, ed, ,Tha bioZogian maamng oj’ race. Ban Franoiaco, °
“ . Freeman, 1971."u : . e

136. Papua New Guinea.. . Ministry of Education. Oommittee to Review the
Education Plan’ 1976—1980. National education atrategy: Papua New
Quinea education plan veview and proposals - a review of the plan
period, 1976-1980, and proposals for the period up to and beyond
1880. Boroko, Institute of Applied Social and Economic Research,

'
v

11979, . j i -
A :
137, Papua New Guinea. ‘ ni'versity, Educational Resesrch Unit. Reporta
: : a conmmzty baaed educatwn, system; a proposal.| Port Moresby , 197?

K "in the Republic of’ Singapore." In 182, p. 90.
~ 139, Pastan, I. "Cyclic AMP," Soientifio Amerioan (227):2,97, 1972,

~ 1ko, Philippines. [Ministryy'of Education and Cultuve. | National Research
- and Development: Centre. for Teacher Education. Uneeco~DEC progeat B
.‘on the mventory_ of educational 'erovatwna, Grou 8 I Ir, III, .
- Philippines. :/n. a./ Typescript .
1A, ! r'.i Planning Service. Planning and Pr ggramming Divi-
S sion, Ten year: educatwnaz deveZopment plan 1978-1987 (draft)
- . Manila, 19787 .
e 142, Ponnish, W. ﬁ E "RECSAM's contribution in upgrading biology education
. in-SEAMEO countries " In 49, p. 223-226.

143, Prawirosudirdjo, .“ "Some reflections on the instruction of biology =
in schools’ in Indonesia." In 154, p. 122-131, b o

by, ,f "Inquiry and: integrated approaches in phys1ology classes .
in secondary schools In 49, p. 114-118, .

145, Preston “T.R. end My B. Willis Intenatve beef production.,’Oxford
b Pergamon, 197h : v

_ 1&6;'Priee c.cC. Synthesta of sze. Dowden Hutchinson and Ross,'l97h

' :l.h?_f."-":‘Pringle, J. W S., ed. BwZagy and the human amence . - Oxford,
"7 Clarendon’ Press 1972, - :

'IHSQ}Ptashne, M. and W. Gilbert. "Genetic repressors," ‘Scientific
: ' Amerzcan (222) 6, 36 1970. o o . T

VA . . .

138. Paran, T.P. "The incidence of myopia among the sqiool population

<

95

I e




: ‘v(-ﬁ

. Biology aduoation 11n Aata

MQ.
150,

151,

152,

153,
15k,

155,
156,
157,

" 158 .
159.
160,
T
| 162,
.163;-.'

16k,

166, ¢

_167‘. :

: N oo ! ) ' ' b

ana.waem. AM, "ﬁri Lankay aaienne 'bennhing in bhe national lane
guagea," Prospeata (6)13, W16-he3, 1976,

Rappaport, R.A. "The flow of enevay in en agrioultural Acolety,"
satanttfwa Ameriaan (284)13, 116-133, 1971,

Rubenstein, I., R, Phillips, @.B. OGreen, et, M.'(eda.) (enatio
nwdtﬂaabton of euoavyotee, New York: Academic Prasas, 21977,

Ruddle, F.Hl. and,R.8, Kuchexlapati. "Hybrid cells and humnn genea."
Sotentipla Ameriean (231):1, 36, 197h,

Hekai, T. Consevvation of natural reacwraea, In 15k, p, ho=hl,

Becond Asian Reglonal Conferenace on Bchool Blology, Tokyo, Jnﬁnn.
1117 Auguat 1968. Prooeadings, Asian Asnooiatlon for Blology
Eduoa?ion (Balence Education Center, University of the Phllip-
pines).,

Beshadri, T.N, et, al. CZimatoZom.aaZ and solar data for India;
to deatgn buildings for thermal aomfort. Meerut, Centrdl Build-
ing Reseprch Institute, 1969.

She.khov, A, "Irradiated seedlings for better arops," Unesco
Couvrier: p., 38-39, January 19Th,

Sharma, M.R. and S. Ali. A4 thermal etreae index f‘or warm, humid
conditions in India. Bangkok, Unesco, - 1979."

‘Sharma, 8,8, and D.J, Vickery. The design of biology laboratories

. for Asian seaand-lavel sahoon.A Colombo, - ARISBR 1969 (A'RISBR
Study no. 2) »

Sigurbjornsson, B. "Induced mutations in plants,' .Sawnttfw :
Ameriocan (221&):1 86-95. 1971, ‘ , o

[_Singa.pore. ' Goh Keng Swee Study Team/: Report of the metry of
Eduycation -~ 1978, Singapore, The Ministry of Education, 1978,

Singapore National Commission for Unesco.. Trends and problems i
acience. and. teshnology eduaation in Asia.. Bangkok: Unesco, 1976.

‘Singer M.F. . "Historical perspectives of resea.r with recombinant -

DNA: the involvement of scientists;"” in Reseatoh with vecombi-
‘nant DNA: Academy Forum. National Academy of Sclences, 197T.

Siri,ja.ra.ya, P.  "Some problems of biology and: nature conservation
_education in Thailand." 1In 49, Pe 61-63.. o

Sixth Asian Regional Conference i Biological Education, 2976

- Bangkok, Thailand. Proceedings. Diliman, Quezon City, Asian
- Association for Biology Edueation (Science Education Center,

' University of the Philippines) o -

Soderberg, B.H. The defngn of rrmlm-purpose geience Zaborato:mes
for lower second level schools in Asia. 001ombo, ARISBR. -1970.
(ARISBR Study no. 11) : :

Southeast‘ Asian Ministers of Educa.tion Orga.nization (SEAMEO),
Ba.ngkok. Resource book on SEAMEO. Ba.ngkok ‘SEAMES, 1979.

SEAMEO—RECSAM. Prototype curriculn materiale for integrated .
soience in Southeast Asian Zawer seaondary achools. ~ Penang,

- 96f.f



168,

'169,
.
| 171.
!172.
173,
17h.
175.
116,
177,
l178.
A | 179,

180.

181,

183,

. 16h,

185,
,186.
187.
188,

182,

vUne&o.

i -

Appendim B. Notaa fbv diaauaaian af aantanb

SEAMEQwBEQBAM. ﬂelaaﬁed baaahing unita on pppulabtan blology/
papulatton edusatton for ascondavy echaola in SEAMEO aauntriea. '
Panang, BEAMEOmRWQﬂAM, 1973,

. Tha pand eaaaya&cm. a taaahing untt foy aaoandhuy aaleola.
“Penang, SRAMIO=REOBAM, 19Th,.

Bpactor, D,I. and D. Bal@}move. "he molaaular blology of polioa
viraa," Satancﬁf%a Amavtoan (232)15, 25, 1975,

fBperling, R, Roofa for wawm olimatea. Qavaton, thford; Building
Reseavch Btation, 1970,

entré.

¥l lanka. Minlatry of RAuoatlon, Cuvrloulum Dovelopmeni
Projeat work, (olombo, 1976.‘ ive
8tein, G,A, J.8, Btein and L.J, Kleinamith.ﬁ "Chromosomal, proteins

and. gene regulation," Sotentifio Amerioan (232):12, W, 1975

ftrobel, G.A. "A moohanfcm of Algeage repistance in plunta
, Soiantif%a Amevtoan (232)¢1, 80, 1975. °

Szego, G.C, "Energy i‘oreatn and fuad. plantationa." Chemteah 275-
28h. Nmyu1973.

'I‘alcaaugi 8. “Ecology in Aaia - marine resources," In 15h, p.~ 2h-—
32, ‘ . ¢
'l‘an, J.  "leaching of ecology in Bingapore schools; & sumple study,"

Tn 49, p. 57-60,

Teylor, D., and J. Whmnond, eds.;
‘University Park Press, 1977 "

Temin, H.M. "RNA«directed DNA aynthesis," Scwntcfw Amemcan :
- (226)3:1, 24, 2972 , -
Thailand. -Institute for Promotion of - Teaching Science and 'l‘ech-
" nology (IPST), Bangkok. Biology: MS 4. MS 6. (In Tha.i)

. Ministry of Education and Unesco. - Department of Educa~
tional Techniques . National 'mventory of educatwnal 'Lnnovatwn.
Bangkok, 1978, °* . : '

Third Asian Regional Conference on School Biology, December" 1970, .
. Proceedings. Asien Association for Biology Education, (Sc:lence
Education Center, University of the Philippines) 1971

Triplett, G.B. and D.M. Van Doren. "Agricmlture without tillage,
Seientific. American. (236):1, 28, 1977.

Teacher's study guide on the InoZogy of. human populatwns-
Paris, The Unesco Press, 1975.

Unesco. uRegional Office for Education in Asia and Oceania.. Educa.-
“tional Facilities Defvelopment Service. Educational Bmdeg
ngests. Ben&ok / o

No. 3., Anthropometzqc data - collection cmd use. 19'}3. o
No. 4 Anthropametmc data ava'LZabZe for the Asian regwn. _197h
1975. S K

Regiona.l meeting on: the trends and problems in science
and: teohnology' education in Asia, Singapore 20-26 July 1976.
Repoz'tw Bangkok 1976. . 97 g

N,on-"mvaaiva oZ'mwaZ ;_measurement.

TUnesco.
As'ba.

No. 5 EducatwnaZ ergonomcs._

l:)r)



5 .,'BioAZogy edueat;ion, in,A'aia'

N
[

1

'"189. Unesco. Regiona.l Ofrice for Education in Asia a.nd Oceania. Educea-
. tional Facilities Development Service. Thermal comfort: an index

o 19°.°'

g

192,

Y

193. * o
v 1979- o

94,

LY,

195.

196..

~ '198.

- 199.
" "200.
201,
203.
20k,
205,
'206.

207«

for hot, humid Aeia. Bangkok.
Diga_at‘ No. 12,

.-

1979. E’ducational Buildmg

. The Library. Appropmate technology - a biblio-

graphy of books and other matemals in the library. Ba.ngkok.

1978.

.4 Asian Centre of Educationa.l Innovation for Development
IACEID) Report on work plans of APEID for the secorzd program-

ming cycle (1978-1961).

. Bangkok. 1977. _
. E‘valuatzve review and reconmendatwns for the

'second programming cycle, final report. Bangkok. 1977.

., Bixth Reglonal

. India, 22-30

- Bangkok. 197€‘9.
a . ILinking science education to the rural environ--

- ment - 8ome experiences.

APEID a ﬁ'wnamrk. Bangkok.

' development.
Vergara, ‘B.S.

16’gical approach, .

Bangkok. 1980.

. Teacher educatwn, dzréctzona oj’ change. Bangkok.

Consultation Meetin’g on the Asian .
Progremme of Educational Innovation for Development, Bangalore, -
April 1979. Review_and deveZopments. Final report.

Bangkok. 1980,
. Planning and progrmng for the thwd cche of

1980

. -National stmtegzes for curmculum deszgn and

Projects on talahib (Saccharum apontaneum L.) and
cogon (Imperata cylindirica (L) beauv.) - ecological and . physio-

In 182, p. 82-8B.

Vergara, B.S., C.V. Asis, D.F. Hernandez and L. Ramirez. "Response
of the rice plant to’ added nutrients." In 182, p, 64-80.

Climate and schooZ budemg deszgn in Java. Bangkok:
Unesco, 1963,

Vickery, D.J.

grams. Bangkok: Unesco. 1963.

Villavicencio,

Weerasinghe, ‘A,

WOodwell G.M. ,

The ahadmg of school bmldmgs in Asia: suh shadmg dw-

R.R. "The development. of a textbook in biology for
secondtry schools in the Philippines." “In 164, p. 89-101 :

"Eva.lua.tion of the investigatory project work done
by & school biology. grmg}p in Sri Lanka." In 49, p, 217-222,

WiJegu.nasekera, D. P., D Guna.ra.tne, and W. S. Perera. . The school
and the community -.a cdse’study of an open-plan school in Sri
Lanka, . .Bangkok: Unesco.. 1979

Winant, R. E‘nmromnentaz “eohtrol in schooZ budemgs through pZant-
" ing. Bangkok: Unesco. 1964. -

"The energy cycle

Amemcan (223):3, 64, 1970. -
_Zadragil S. and J. Spona.r., eds.,

. and repair.

Oxford: Pergamon.

98

of the biosphere . Sczentzfzc

DNA: recombtnatwn, mteractwne

»



i

]

Appendix Cs Tables from country papers showing content, practical experiences
: ~and skills in three aspects of biology teaching

 Avan’ " - Developin va]ues
‘. Area of concern Conceptsl Principles in text or syllabus Practical e);;;len;ieilces Teaching methodology lntellet?tu i /
" INDIA e | BT o A
L E'nvnonmentalaspects S e Ll ' ' AR : L _ B
Lower Secondary o B A o ' ' : ' o : '
A. Individuals, populatxon Population and species 'oilaractenstxcs ofa Study of the dens:ty of plant Lecture/ﬁeld v:sit/dxscussnons/ Population growth and
and community’ ~ population; population density; factors . population examination oriented instruc- . consequences (by xmph- -
B affecting population density~birth rate, - Study of symbjosis, para- - tion . cations) . :
.death rate, immigration rate, emigration - sitism, through examples . - : " Social relanonships
rate, effects of the environment on popu- o oo v o . (by implications)

- lation, nutrient supply, available space,
_interaction with other organisms, weather.

* Community: characteristics of a commu-
nity—trophic organization, stratification,
dominance, variety of species, interactions
- bétween organisms such as predation,
. pa:asltism scavenging, commensalism,
. ‘ * - mutualism, competition. . : : s » .
B. Ecosystem ~ Structural components of an ecosystem: - . :  Lecture /discussion/field * Awareness of variety of
e producer, consurmer, decomposer' major - - trips examination °ﬁ°m°d - climates, flora and fauna—
ecosystems of the world— - ’ : ' instruction , Intemational understand-
- ing (by implications)

‘- 65

.. Aquatic biomes:
. - --Marine — seas, sea shores, estuanes
' Fresh water — streams and rivers,
ponds and lakes,
‘marshes and swamps

Terrestnal biomes:
. _ ‘ . Forest - Tropical, temperate, tmga
S R _ Grasslands—'l‘ropical temperate
. \J " Desert
2] - : : Tundra

_EMC o4 | o _Arﬁﬁcialecosystem' | - ' I 1:}3

‘saadod. Ragunoo iuo.zj_ sa7qog :p xipuaddy
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— noise polluﬁon - -

. —— . — W
" Area of concern Concepts/Principles in text-or._syllabus g’,‘.’l,&, nts Teaching tethodology . ﬁ'i:’f °§ﬁ ﬁlqlﬁ §: C
. INDIA (cont'd) < - o ' S | o o ]
" C. Biosphere cFlow of energy — solar energy. trapplng B Lecture/discussions/ charts Consérva'tion of energy N
e " energy pathway, food chains, food webs, ‘ and diagrams - -« (by implication), signi- ' '
trophic levels, amount of energy fixation ' .~ ficance of recycling of o
* Cyele of materials ~ carbon cycle, oxygen - materials; appreciation g :
- cycle, hydrogen cycle, nitrogen cycle, ' of balance and hannony
cycle of other ions ' - in nature B
DEcologicalcnsis . ' o S . o ' N
Maintenance of ecolo- . Dependenee of each partof a commumty Local surveys, lab experiment - Lecture/discussion/exam- . Students real.ize the §. .
gical balance; healthy - ‘on all other parts of it; cns:s in the biologi- ‘to study water pollution, air ination‘oriented instruction  nature and magnitude ,
interaction within bio- cal community: . pollutien; chemical analysis ' - of ecological problems;
logical community and — destruction of forests, wild life of water =~ Develop proper attitudes
‘between the bioticand — concept of natural habitat o towards town planning,
* physical components; ~ — disturbance of cheetah—>black duck—> deforestation, reforesta-
.- Man will sufferifthe - grass food chain causing soil erosion tion, conservation of
i ecological balanceis  — pollution of watér resultmg in ecolo- © wild life, etc.;
~ disturbed; Man is cap- gical imbalance ' .
able of and hasbeen  — growth in human population, its - :;pr;‘ciate ﬂ‘:le 8:‘;(1::; .
* changing the ecologi- = rapid rate and consequences - ping popua or
“cal balance; Popula: _ . ‘ - control and can evaluate ’
o] 29 T Crisis in the physical environment: = . the environmental con-
tion explosion; Tech-  _ Jand and the loss of its fertility, soil sequences of develop-
nological and indus- erosion al eff -
trial advancements at - mental elforts; '
8 entsat . _ water and imbalances resulting in Develop reasonlng _
- m Of nature and flood and drought th "kﬂl f
erivironment : o kil of esta 8 .
, . ~ pollution of meagre sources of water causality , .
— universal effects of air pollution, ' b
¢ ‘sources of pollutants, types of pollu- ¢
tants, diseases due to air pollution
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- T " ' Practical experiences | ‘ oy Develoying values/
,.Axel of‘eo_neem. ‘Coneeggsll’rlndpleslntexg o:,synabus . for students ' Teaching methodologyl ] Intellectu a sldlls
- INDIA'(cont’d)' R CFe T T BT
"+ : +  -E.Conservation of natural 'Nature of renewable and non-renewable  Visit to national pa:k, 260 Lecture/discussion/ . Re;allzing tHe n'éeni -for“eonsei-vation, .
T xesources-—judicioususe resouxces, methods of pxeventing soil .and sanctuaries examination oriented _,o g-actiop'groups for environ- T
o of renewable and non- - erosion; methods for retaining soil fertihty : o - instruction © ¢ mental concerns and actions; A )
©renewable resources, . (crop rotation etc.); steps for maintaining . - ° IR : S Aw@mneg of legmation; and devef-
_prevention of $ofl erosion,” water cycle::and for preventing water - o o o opment of the, desn'e for unp]emena -'f; -
_ preserving soil fertility, ~pollution; knowledge about wasteful - ' _ - - b tindthem; ) - Ut
*  conserving water resour- . methods in tree cutting; shifting cultivation - o . ' S ;" . Reahzmg that every deVelopmental
" ces, oonserving forests: - preventing destruction of forests for urban- - ' o : - 4 project musst give proper thought .
and wild life ization- and development S ' : e 1ts¢env1ronfnental mlplications Ty
- Knowing about endangered species of - y R D T T P O I S W
. plants and animals. Austere use of non- o o ‘ L ; B TSI
renewable resources and search. for their - - O T ‘_'
- _ alternatives e . ) . 1 !-. 229_." b, ‘ X
S - -Knowledge about the efforts of TUCN, N R Pl e
UNEP, WWF, naﬁo%l legislations on . ' : G S M .
" environment, natio parksand - o : : S S A
. ' wﬂd.life sanctuaﬂes o . o » .1‘»; b ‘ ‘ ) .‘;u; o a et
! A, Growth ofhuman - - Past, present and future of human populanon h . : _ Iﬁctuxe/diseussionl_ . eAppreciatmg the need for Jimnﬁng
: . population = rise in population through ages - : ‘ o examination oriented " the’ growth rateof humantpOpulq-
o -~ rapid increase in  — present growth rate and future trends _ instruction - tion; developing positive attity de
: . human population — ‘U’ shaped and ‘S’ shaped curves - - - o - :towards famify planmng, G
andits’environment-' ~ biotig potential and carrying capacxty s . ' o 7 e Realizing that an ‘un-chiecked i in< .
al consequences Factors controlling populatlon density oL L .. crease in'populgtion would ledd *_
: o ~ climate o S 3 3 toincreasedincx ence of human
— location of water, soil, energy and o R miseriés such hs_wnrs, epxdeﬂues,. :
_ mineral resources - _ o o . - faminé, etc. S
— transportation S ‘ : : S Rbahzﬁlg,thatanmcmasemgpm 2 gl
— urbanization : , . o C \ulation puts'greater demand on
-+ demographic factors T ' . “theiavailable resourcel: ;. o
. ,_5»,"‘1* v w.
. \" ’ i _‘i 4: .: ‘_ a . +"\V ’ I"l..‘ :\‘,‘} p
) ) V '.'{“ B . . - ) . . . . . ll . . . . v ¥ ; :\" . ‘{ :'k_ e : 'A . .. 3 ,f‘\.( , .'/.,_ j:J ) V.
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- Area of concem - 5 °  Concepts/Principlesin text or syllabus for g e + Teaching methodology I]x)live!!loplmgl Ylali!ule”
INDIA (cont’d): . o S :
B Soil, rainfall and temperature " Role of water as a metabolic reactant; soil fertility ' Study of the populatxon of Lecture/discussion/ Realizing the need for
with reference to natural re-  and rainfall often determining the population dis-  plants or animals in a given examination orient- maintaining sml fertil-
sources; ' tribution; temperature as a determinant of rainfall, area in two different seasons ed instruction ity
.~ significance of water, soxl sofl formation and growth and density of plant and representation of the . o
. and temperature for sup-" . and animal population: * data through graphs and -
- portinglifeonearth - Soil  — fertility, texture, structure, organic historgrams - .
oo -, - content, soil water ang air - Chemical and physical analy-
Rainfall — Hydrological cy¢le, humidity - sisof soil moisture, pH,
Importance of water and temperature _ water holding capacity, -
v , _ ‘ o . chloride and phosphate »
* C. Our natural resources: Classes of earth resources (ndn-renewable)': : Lecture/discussion/  Developing proper atti- -
: ~— their uso and abuse, con- — minerals (metallic minerals in particular) examination nent- tude towards using the
- servation of foresta and — fossil fuels, their initial reserves and i -f' "~ valuable rénewable and
wild life oo  balance at hand : % ¢ non-renewable resources
— Limited stock of non- - — energy consumption pattern of. selected ' , :*‘ gi Realising the need for -
renewable resources nations v f‘ ? keeping pollution at _
’ such as minerals, fuels, -~ — Wworld energy prospects i %+ minimum :
and their abuses - Renewable resources: - 3 " Developing proper atti-
—~ abuses of renewable plant — plant resources, grain crops, vegetables : i S A tudes towards forests
animals and marine crops, oil crops, forests and forest based ¥ S as natural resources -
industries, forest management wild-life - , ) )

140

-

Practical experiences

resources

conservation L
— water, its use and abuse paucity of safe

water, increase in per capita water con- -

sumption with the progress of civilization

- — marine resources, ocean as an alternative

source of food, medicinal plantsand -, -
. industrial products . ‘

', ~ animal resources

LEN T
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Developing concern for h

a sound and thorough
environmental planning
Developing awareness

~ about various efforts = -

and legislations about
conservation - -

~



| 7 D. Environmental pollution:v
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Area of eoncem :

" Concepts/ Principles in text or syliabus -

Practical experiences

for students

- Teachiné methodology

Developmgv es/
Intellectual skilll

INDIA (cont’d)

- livingln polluted mr
and water .

— minimizing environ-

" mental pollution

- recycling of wastg for

> the longer use
" resources

1

. E. Radiatron and chemical :

hazards

- exposure of people, ’

~ animals and plants to
harmful radiations
" =" nuclear-fall out and
. associated hazards in
- the present nuclear
age ‘

Envu'onment pollutant envn'onmental monitonng
Air pollutron v
— ‘major air pollutants and their effects (sulphur
- oxides, particulates, aerosol oxldes of carbon
.and nitrogen etc.) - .
— preventive measures. and control : o

" — air quality standards
' . Water pollution:

— major pollutants and efﬂuents (inert suspen-
sions, poisons, inorganic reducing agents,
oils, organic residues, hot water) by various
industries by fertilizer applicatibn, msecti-
cides etc.

-— biological oxidation demand ‘(B 0D S

chemical oxygen demand (C.0.D.)
— treatment of waste water by revérse osmosls,
recycling of waste -
Soil pollution: - o
— pollutants.and remedies .-+, ..

Harmful radiations: - - E

— ultraviolet radiation. . ¢
— jonising radiations and their brologxcal effects™ -

Chemical hazards associated with nuclear fall out.’

— Todine 131, Strontium 90 are the main ele-

- ments of nuclear fall out and their efféctson
human health ’

— protection measures against uv, nuclear
wastes - -

'_ ed instruction -

‘ b_ umum/dkcusslon/ " Realizing that nuclear energy

Lecture/discussion/ Realizlng the hazards of air '
examination orient- water, and soil pollutions
ldentrfymg actions for minj-
- mizing pollutions
Developing proper attitudes .
-for urban anﬂ mdustnal plan-- o

examination orient-  should be properly used for.
“ed instruction peaceful purposes and not .
SR - for war

saadod Rrgunoo woxf 827905 9



~ and co-ordination

" Area of» concern ‘Concepts | Principles in text or syllabus foialsttr)dle;lti:nces . Teaching methodolugy a‘;‘;’;&&% :l'rliillis’
INDIA (cont.’d)
. ll Molecular and genetic
',;' B ,aspects_ ) S .
4 __"LowerSecondg_rx {%"r:z ' o n L. : R
" A.Molecular level of: orgdﬂ'., Virioys type of molecules constitute organelles, Examination of plant and  Lecture/discussion/ Developing the skill of micro- :
* - ization;cell theory; toplasm as a complex, organized molecular . . animal cells charts and slides/ - scopic observation; internatio-
structure of cells; aggregate; early cell studies - development of  Study of variety of cell ~ examination orient- nal understanding (by xmpli-
cell division - cell theory; btructure of cells *  typesinvariousplant - ed instruction ' catrons) ' .
. — plasmamexgbrane, cell wall, cytoplasm, cell . and animal tissues’ S . . :
_organelles, centrosome, rmtochondna, ‘ S ‘ N
- golgi, plastids, flagella, nucleus, nuclear
. membrane, chromatin, nucleolus (as seen
‘ ~ under optical microscope);
- =" cell and organelles as seen under the electron
= . microscope; ~ AR - _
> Cell division . =~ ' ' ' ,
— mitosis (detailed)
ST , ~~ meiosis (brief) - . - T j - : , . :
B. Life processes: - .~ Digestion of food in man: enzymes, substrates ; -*Action of salivary amy- _ Lecture/demonstra- - Values of equality of man, -
- role of molecules - and products . lase _ tion/discussion/ex- ~ international understanding
_— molecules being broken- Carbon-dioxide and water as raw matenals, and Oxygen evolution in - amination oriented through commonness in hfe,
" down during digestion - carbohydrates and oxygen as final products of . photo-synthesis . o rinstruction processes _ '
~"in man and therr pro- ~ photo-synthesis -~ = . Essentiality of chloro- * . Development of reasoning
- duects . Chlorophyll - ’ phyll in photo-synthesis through experimentation
- moleeules being con-  Energy rich molecules - ADP ATP ~ Expenment to demon- Inculcation of the spirit of -
sumed and synthesized Process of respiration with the mention of strate anaerobic respira- . working together through
in photo-synthesis important intermediates in glycolysis tion _ experiments
B — intermediatesin res- - Molecular components of blood Tests for food constn .
1 AA piratory process” i - haemoglobm, plasma proteins, electro- tuents - protein; starch,
L2 — molecules in human lytes etc. , sugar, fats s
blood S Water, C05, Urea, uric acid ‘salts as excretion
— moleculesbeing / products; hormones in animals and plants
excreted . IR A
. - molecules for control-

‘va8y uz uoygwomps fbogord |
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R : L A.mas of concem ; ConupfllPdnciplesinEeget ar syllabus Pracft.ci;a: t?::il;:n ;i:nces Teaching methodology . ?::J:ggg%?’
-+ y INDIA (cont’d) . : I : S e . : o , R o
"~ C.Molecules in genetics: * 4Chemical structure of nucleic acldx - o : - Lecture/discussion/exam-  Values of equality of man, inter-
.. — nature of genetic . ~Reproduction of DNA , L g . ination orignted instruc-  national understanding through
material o C e VT tint ' commonness in life processes
: . (DNA,RNA) . S L : B . 'Development of reasoning
. s T e e PR R ' L : o through experimentation -
; ‘ AR . Inculcation of the spirit of work- -
, i R : . . R R ' mg together through expenments
v D -Variability-in plnnts = Causes of variation; genotype and - _“- Experiments toshow - Observations in the envi-- Understandmg of the variability.
- and ammals I phenotype; DNA structure . ) i) environmentally- ° ronment,on expeximent- ” in races of man as being super-
S B U ' ‘ _ . caused~ariations “-"-.al plants \ ' ficial - .
v e LU i) genetically caused | -,Lectureldiscussionlstudy  Development of insight into ex-
: IR varigtions . - of data to derivethe .  perimental methodology -
e - N a : ) o o »'rﬁ’tipslvixit to agricultural -~ '
o : ST : IR o ‘resealrch institutes, etc. - P :
R Laws of transmxssxon of Mendel’s methodology, monohybnd cross : * Lecture/discussion/study - Values of equallty of man and .
genetic ‘characters from ~ and the law of segregation concept of - . 2 . of data to derive the ratios/ international understanding
" . parents to offspring: - "gene; dihybrid cross and the law of _ ;o - visit to agricultural re-  through the knowledge of uni-
— application of the - mdegende\nt assortment , 7 search institutes, etc. - versal laws of inheritance
- principles of genetics o . ’ » - . Lo : T : ’ :
in many areas of . R : . _ , . v RN
agnculture and biology » : IR o e SR i
HigherSeconda_rx o g TN . : . G~ . ,
“A.Celltheory: = Definition of a cell, cytology and cell bio- ~ © .~ - - -I.Jectureldxscusmonlexam-
"~ historical aspectsof - - logy, early observations of Leeuenhoeck, e mation oriented instruc- )
cell study and develop Robert Hooke, Schleiden and Schwann, Coe S tion . 4 o
‘ment of the cell theory Dutrochet and Virchow, salient features o A Y e,
of the cell theory - . S o e : o ~
. B, Techniques of cell studies chroscopy, resolving power; el(ectron .~ Paper chromatography - ‘Lecture/discussion/exam-  Appreciating the potentialities
' — various experimental - microscopy; cytochemistry; auto-radio- ' enzyme cytochemistry - ination onented instruc-  "and limitations of various tech
" and'instrumental tech- - graphy,; céll fractionalism; biochermcal o . tion ) > nigues ‘

. saadod fi«munoé worf 891q0L 9 x?puaddy‘
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Practical experiences

"Developing values/

Area of concern S .Concep‘ts | Principles in text or syllabus . or stadents Teaching oeeﬂlodo!ogy Intellootusl skills
INDIA (cont’d) | : _ e : N
R C. Detailed structure of cells Quantitative ideas of units and dimensions, gizes - Lecture/discussion/exam:  Realization of the uni-
(e.m. studies) and func- " of cells and organelles, surface volume relation- ination oriented instruc- formity principles of
tions of cell organelles: . ships, cell shapes in sperms, diatom, nerve cells, tion “fe .
- variety in shape,size , ~ protozoan, muscles, liver etc.; nucleus, cyto-
and number plasm and organelles; percentages of various .
— prokaryotic and eukdr-‘ mncromolecules of cells ’
- yoticcells . : : o
-~ chemical composition .
— cell wall structure . ]
.and function N : ’ i
— various modelsof ~ ~ Cell wall as protecuve cover and determinant of x .
- plasma-membrane; cell shape, matrix and fibrils of cell wall; unit. 4 ‘ o
pinocytosis and phago- - membrane concept, plp sandwich, fluid-mosaic -+~ = - S
= cytosis model, membrane transport; ingestion of liquid ’ . Co
) 8 — endoplasmic reticulum,- and solid partncles by cell . ' . . (' . |
: . ribisomes* Rough and smooth ER, the network and lamel- S, T S
~ golgi etrucmre and - lae components of ribosomes, polyribosomes ‘ ‘
o functions ; and their functions, cisternes, enzymes of
ey T lysosomes, peroxisomes golgl,vesxdes etc.; primary and secondary lyso-
X “ ""."f"=":-,“‘nd spherosomes - somes and their enzymes, lysosome cycle and
% Y ’ _function, enzymes of peroxisomes and sphero- , )
D ‘ . somes _ ,
~ D.Energy transformation ADP, ATP, role of ATP$n various cell processes ' Izcture/dxscussnon/exam Apprecmtion of uniform-
i . within the cell: - - «  ination orlented instruc- “ity principles of cell
e . == cellular energy and its Structure of mitochondna its compartments, ~ Study of anaerobic res- - tion - energetics -~ - :
' -+ roles . /' cristae, elementary. particles, oxidative phos- piration in yeast S
— mitochondria as the porylation, details of glycolysis, Krebs cycle, C
power house of cell, ‘mitochondrial electron transport, biogenesis - . - " . -
' 3 _itsreactions - of mitochondria; stroma, grana, thylakoids, - . Paper Cfi'i'omatog'raphy’fo"r .
" — chloroplasts as trans- light reactions ~ electron flow, chlorophyll separation of plant
- formers of solar energy molecule, Calvin cycle, C-4 pathway pigments

A
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Practical experiences .

Developing values/

.. — establishing chromosomes as the carriers of

- Farmers and Moore) '

- nmlfarity between the behaviour of chromo-~
somes during division and characters dunng
inheritance

hereditary characters; molecules inthe "
nucleus, nucleoside, nucleotide, bases, .
. phosphate, bonds in DNA and RNA mole-
cules, DNA structures; Griffith’s experi-
ments, Avery, Macloed and McCarty’s
- experiments, experiments with bacterio-
_phages to establish DNA as “the molecules
. of inheritance; Replication of DNA, Messel-
son and Stahl’s work, Taylor’s experiment; .
Transmission of genetic informatxon.
‘ 'genetlc code '

“ .utange {(equality and dnter-5 - i ”

' Appreciating the:unifor.

* Area of concém Concepts / Principles in text or syllabus = for students - Teaching mothodology lntellectunl skills ~
INDIA (cont'd); . _ : : , ’ . . . o
E. Interphase nucleus, enzymes  Ultra-structure of lnterphnse nucleus, main func- ~ Study of the hormonal regula- Lecture/discussiori/  Uniformity principleu otl '
_and regulation of metabolic - tions of the interphase nucleus, chemical compo- tion of alpha amylgse synthe-  examination orlent- regulation in organisms -
. reactions . sition of the nucleus-DNA proteins and enzymes, ‘sisin barley or maize ed instruction ‘ Making a mental model
' ' nuclear pores; chemical nature of enzymes, mode . . ofa phyalologicnl pro-
of enzyme action, nomenclatum and classifica- - - - coss -
tion, factors affecting enzymes; regulation at Appreclnting the limita-’
S -~ the enzyme l?}el genetlc level (operon concept) . ‘ S - tionsof ahypothesis -
F. Physical and chemical basis  Nucleus as the carrier.of genetic infonnation Study of the chromosomes in Lecture/discussion/ - Appreciating how.stlen- :
of heredity; role of nuclefc. . — Boveri’s experiment . gmshopper testm - examination.orient- tific knowledge grows - SR
N acids ,{ ., — Hammerling’s experiment in R ed instruction due to continuous ex- P R
S Co ... Acetabularia ' : Preparation of DNA model - -perimentation, letting 2
C '— nature of nuclear materials up of hypothesis, test L
e . — Flemming’s work on mitosis . : .+ ing and contradicting: or- :'-' P
S — meiosis and associated workers (Wimwater, ** sippoiting a hypothesis; - ,'g S

. mity, principles of. inheri \ g‘

..national understanding
by"im;)licatlon) J ol

e
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TR B . ‘ . .

" - R b _ " Practical experiences Teaching methodology Developing values /
Area of concorn Conoepts [ Princlples in text or syllabus for studonts ; B By Intellectual skills
o L - : R .
S - INDIA (cont'd) ‘ o : ’ .
G’.’ACell division = Details of mitoais and meloals, amitosls - Study of mitoalu nnd moloals in Leeture/dlseuulon/exnm- . Equality and international under-

i

plant and animal colls, study of  inatlon orlented lmtruc- - standing by implications
; ‘ . permanent slides; preparation” ~ tlon - -
e ' of mitosis and melosis models

- H, Principles of Introduction to Mendel’s work on pea, ~ Study of Fy and F3 ratlos In Lecture/discussion/exam- Appreciation of methodology

inheritance Prineiple of domlnnnce, principle of ' monohybrid and dlhybrid ination orlented instruc-  of genetic research, equality and
: 'purlty of gametes, principle of segregntion, * Crossos. , tion ‘ international understanding by
o  principle of independent assortment, * . : : - - implications
s rediscovery of Mendol’s work R L L t
: I. Linkageand XX and XY conditions, work in Drosophila - . ' ' ' Lecture/discussion/exam- ~ - Same as ‘G’
" croasing over oftlinkage, crossing over, chromosome map- C o ination oriented instruc . o
. : _ ping, workinNeurospora _ ' - . tion
= J. Gene expression Incomplete dominance one gene- one enzyme S , Lecture/djsousalon/exnm-. -7 Same as ‘G’ ..
b4 and interaction . hypothesis, sickle cell disease etc. _ _ _ . . ination oriented instruction
. . K.Mutation . - Explanation, role in evolution and breeding,’ o ' : . Lecture/discussion/exam- ~  Same as ‘G’ -
' : - induction of mutation, molecular explana: , h S " ination orlented instruction  © © -
< tion, varietal improvements of rice, wheat, ; g ' B S
. : etc., through mutation ‘ _ . , .
L. Quantitativy .  Skin pigmentation, cob lengthinmmze, ‘ _ - . Lecture/discussion/exam- - Same s ‘G’
inheritance  theory of polygenic inheritance ‘ . ' o : - ination oriented instruction = :
- ‘M.Human gen--  Basic approaches to study of human gene- s, : ' :  Lecture/discussion/exam-- . Same a8 ‘G’
- etics tics, human chromosomes, autosomal ab- - " .. _ ination oriented instruction - - .
: “ - normalities~chromosomal, due to multi- -~ o TR ' -
ple sets of genomes; disorders due to in- : ' T ',f e o
compatibility of genes, Rhfactor, ABO D o » '
L group - o T e .
lgf'r) " N.Genetics and Improvement of plants improvement of . Isolation.of plant protoplasts Lecture/discussion/examina-
b, W society . . . animals, conservation of gene pool, genetic .. " . " tion oriented instruction/
o - counselling, genetic engineermg, proto- o : - general reading of popular
e e ,plast fusion . ) o _ L literature v

vasy w1 uoyqponps Rbo1o1g
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Aron of concom

Concopts /Prlnolnlon In text or syllabus
P it

Practical experionces

for stiillenta

Teaching methodology

Developln anuee/
Intellectuu ukme '

INDIA (cont'd)
111, Nutrition, health and agel: -
cultural applications
. Lower Secondary -

A, Functlonal anatomy of human
reproductive system, pregnancy

" — epldidymis, —

]
[

* Male reproductive system

— testes, spermatogonosis
seminal veslcles -

Wrethrn

- development of the foetus

= nutrition of the foetus r.

= hazards to the pregnant women and

the foétus
— birth of the foetus
_— new bornbaby ..
— infancy and cluldhood hazards -
— puberty v
~— adolescence

Symptoms associated with infections,

Leoturo/dlscussion/exam-

inatlon orlented Instruc-
tion

Overcoming suporatitions .

in pregnancy, child birth,
disonses, ete, through thelr

sclentific knowledge; equal-

" and child birth, infancy, child- — prostrate, —
hood and adolescence; commu-  Female reproductive syntem “ty n(‘;l(lll intt‘:’mntb;\;‘ll ‘ll(:d“i‘ .
nicable disoases of man, nutrl- . — ovaries . 8 (;"} I'Bh rough te owl-
 tional disorders of man. — fallopion tubes | :li:): :’ i :tTa?b ;nit:“ ;'1?33‘ -
SEOF et )
. N = uterus vtiong) ’
! —vagina - '
‘ — ‘ovulation . .
B3 = fertilization :
© ~ pregnancy

causal organisms of communicable diseases,
mode of infection, examples of diseases -~
- such as leprosy, choler'a,' measles, trachoma,

venereal diseases, etc, )
- Protein cnloric malnutntxon o .'
" — marasmus ’ 1 .3 5

; saadbd r’z‘;zquno'ai_wa.i; sazqu.j:a-a-‘;zpitaddf L

- — kwashiorkor . - :
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'I‘ . & ) . / .. : ‘ . k . ‘ , “ .
. . . . Ve o . i ' ' '

T T Y o f o opetonom | Toaghing Developing vawer]
. AF’“ of 9“_“9"“ - ‘SCongopu/ p"""lm"f "9","”“‘ 9' gy llabua . for ltud[;nta o methodglogy ___Intelleotual skills__
. INDIA(contd) . | | | |

' ' * Mineral deficlency diseases

~ oalolum : : :

- loding - - : . . |

« = fluorine : -

j ) , } ~ {ron and other elementa ‘ e 3 |

Vitamin defloloncy N
- vitamin A, B group, C, D, B K

Over ontlng
Lathyrlam

B, Agricultural practicos " Crops and factors affectlns crop produotlon - Field trips to agrieultural Lecture/dlsousilon/ Appreolation of tlnq role of
" and animal husbandry — soll . © farms, research amtlonu. . fleld trlp/oxamlna- agriculture and nnimnl ‘husban-
o N - wutet _ ' : © eto, ‘ tlon orlontod Instruc- dry in Indian oconomy andl
‘ ' ‘ — sunlight _ , L tion ;" devolopmont
Crop plants Cr ‘ .
. .»- = classification of varlous types of crops ,
~ varletal improvement
' ~ seed treatmont . : ‘ - ‘ - '
'~ care of seedlings . ' ' . , v . P
~ transplanting’ v o o ‘ S‘r e
fertilizer application ' : 4 : v
irrigation . o : , .
weed control - R . S v ' " . ‘ ' o
control of diseases and pests ‘ ) ‘ '
use of plant growth regulators
multiple cropping _ '
Improvement of crops | .+ o ‘ R - o Lot
- breeding S _ : . o L S
e . '~ mutation ' : . o : : . ‘1\'-/.-1'
1\: ¥ o . .- —introduction
S R © . .= selection ‘
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| e . - SR - T 'Prhdt‘l'dﬁl'éxporlﬂl'léou 'l‘eaohtng e Davelo lnavalues/
) Amiof sancern , Copﬂoop;a/:Prlnolplou't‘mm ’thex‘t‘ ot n}?labup( " forsiudonts __metho dology lmelleop o

INDIA (cont'y) | S '"% S
' . ‘ vmemcuu o?unlmul Ik bandry '
- |mpo:tnnoe of domdgtié anhwals - . o
~ anagement of livestook T oy .
™ common dlunm of {lllllﬂ‘l ‘ ‘ - ~ , >
A.Communicable disonsos: Communioable disensos aa\n group ofaoqulred ' Leoture/discussion/exam- ~ Realization of common-
Community health : . disonsos, battle againat communicable diseases, . ~ Inatlon orientod lmtruc- ness in human suffering
L fouridations of parasitology) foundations of - tlon _ and dosire to serve the
epldomlology.t‘ounduuono fmmunology, . ‘ , o ‘ sufforing humanity (by
_ nature, cause and opidemlology of commu- ' - o _ implication)
nicablo disoases iy - ' B ' . .
} ‘ ~ Infectlon, factors influoncing, S
B ~ ~ infestatlon ' SR . : '
I o T -~ parasitism . S ' o
‘ ~' pathogen - T ! o .
W — resistance o o R
- Clnaslﬂoatlog of communlcuble diseases .
. — digeases caused-by bacteria (cholera, _ ' \}
diptheria, tuborculosis, leprosy R tetnnus. _— »

) wapusddy

typhoid, plague) ‘ )
— diseases caused by virus (chickenpox, ‘ e
. measles, polimyelitis, rables) ' - s
’ . : * — dliseases caused by protozoa (amoeblasis, : o : ) 4
“ S ~ ‘'malaria) o o : _ ST
o — diseases caused by helminths (Filaria, . . © : T
' © . tapeworm, roundworm)

. — preventive memzres against communlcable :
diseases (vaccina jon, sanitntion sterlllzntlon)

B. Non-communicable diseases; - Deﬁciency ‘diseases ) o o . - Lecture/discussion/exafi- De‘velopmenf of atti-
" . - alcoholism and drug addictions - lcwashiorkor — _ ‘ : * " ination oriented instruct - tude against the use -
- e R — Vitamin A deficlency - . R ) . -tion - " - of drugs and alcohol

saadod Raqunoo woxf $279v]
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. SN ¢ or cullabue | Practical experiences Teaching . Developing values/ - | S |
Area of concem Co_ncepts/Pnnclplee frorg te)ft or syllabus for students . methodology Intellectual skills =
T : ~ : Q
INDIA (cont’d) o L : Q
Degeneratxve dlseaseé L S
-ucauses and symptoms of heart dxseases i g'
e hoart attack = 1 ! §
o ~ heart surgery ; : §
; " .— stroke ' _
—. diabetes I g
. —aarthritis . ™~
< : R B
— cancer a.
'~ allergies - Q
Alcohohsm
— effects of alcohol on health and family
Drug addiction "
- - — how it starts . '
e . ~ effects of drugs (opium, products of ‘
) : hemp plant, products of cowa plant )
- R LSD, barblturates) ' ‘
C. _Industrial_ mici-obiology ’ Antlblotlcs and their methods of production, Lectixre/discussion/exam-
B : o food and beverages\'(cheese bread making, ination oriented instruc—
vinegar, buttermilk, yogurt); organic chemlcals tion - G
- " and enzymes, dextrans, steroids . : : o L R S » e
'D. Domestication of plants by History of domestication of crops, future of . Study of locally available Lecture/discussion/field
man; important culﬁvated crop production, ocean harvest; cereals: rice, . diseases and pests trip/study of preserved
crops; diseasesand pests ~ . wheat, millets, pulses, oilseeds; fibre crops, . ' : materials, etc.
of crops; livestock - vegetables crops, fruit crops, sugarcane ) 3 2
' ‘ ' - Diseases ' - o
"~ history of plant pathology » 1 £
— classification~__' .
— control (prophylactic, therapeutlc .
- immunization)
—seed borne diseases (symptoms, dxsease )
cycle and control of sesame leaf spot, _ “
it j

XN
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Other cattle resources

~ breeds of cattle

— feeding of cattle S
—. dairy products . .8
— sheep and goat S

— diseases of farm animals

"~ breeding of cattle

— breeding of sheep and goat
— poultry: feeding, housing, diseases and
“control, breeding .

Fisheries

 Area of concem . Concepts|Principles in text or syllabus - - T sacents - mothoaslogy tellogtust sl
* INDIA (cont'd) Lo . -
- o ergot of bajra, red rot of sugarcane, bacterial - X
‘blight of rice, black arm of cotton) =~ - ’
"~ soil borne diseases (green ear diseases of bajra,
smut disease of bajra, tlkka dnsease of groundnut, 3
root rot of tomato)" : o
~ air borne diseases (blast of rice, rust of wheat, R . X
coffee rust) R . R J PR
Classification of pests o e : . '
— arthropods: -~ mammals A T ‘ ’
— molluses . = birds o ‘
. Some important plant pests
— stem borer of rice | — pink ballworm of cotton .
. — rice grasshopper . — coconut caterpillar - '
— paddy bug tobacco caterpﬂlar '
E Storage pests of rice and pulses ‘
— rice weevil — rice moth
— red grain beetle . — pulsebeetle ~
— lésser grain borer ' o7

s.zad'vdvl Aixgunoo woxf saiqu : mpuaddv '



Teachmg contents ‘with regard to envu’onmenta.l ‘aspect

CpTT

DT Vo ‘ L
. i £ . . - . ‘ -
’ School level’ Items prescribed in the, course ~ Major items included Practxcal expenence_s Teachmg strategxes ; Dwelopmg values/ \ . e
R of study © inthe textbook - for students - methodgtogles 2\ Intelleqtualdkllls L5
JAPAN T R
Lower Secondary Science (First area) - o L I‘: oy
School ' (5) Relationships among hvmg - Photosynthesns and light,  Experiments =~ - _‘; o ctures R
" (Grades 7—-9) things - photosynthesis and the — Photosynthesis " A
9 _ . , (Ltices 4,
: 2) Production and consumption amount of COy _ (iodxr)ea,starch : 1 experiments L hun:;:,n beings hve on the
in the world of life. Corisumption and storage - reaction, measure- - — demonstratlon |+t product of green plants :
b) Resolventsin the world - of the product of photo- ' mgnt.of 02 ompl_]t) it peer-group To make”; 3“’3“" the con-- S A~ .
of life . synthesis .- - _Resp.lratlon (marino- leammg dltlons wluch support S' .
¢) Relationships in the Consumption by ani als Ir-l_etnc.method, rela- - mdmdual study human bemgs R
world of life Interactions among livin . tionship betw?en © . Use of AV matenals To make aware the i xm- o
s g living ~ photosynthesis and - f the bak:
N thines in the soil L _ (both ready-made portarice of the balance
s ng - respiration) d self-made mat th 1d of life in
- Resolution of carcasses ' and sefl-made mater- in the w_or o e
and excrements by micto- Collection and observa- oo oials) - developing and utilizing'
organisms, and chir utiliz- tion . = slides . the environment
, o C TR, R :
ation by plants . - Animals in the soil — Video tapes . To acquire ‘scientific
: (Tullgren’s method) — 8mmand 16 mm )
Relationship between auto- ’ Lo ion pictures’ method” to be able to de-
. _trophs and heterotrophs Use of AV materials - motion pictures - gesign experiments, con-.
" Balance in th A = relating to theworld © — concept films - - gider the results and lead
- Balance in the natur of life - transpa:encnes for
. t . to the conclusion”
_environmef E OoHP .
xtra-curricular actwmes : To develop attitudes to
‘ . : — Survey of the relation-  Application of experi- 51y seientific princi-
, ” P ship between the distri- ences gained from ex- “ples to the events of .

bution of animals in
soil and their environ-

(7) Human beings and nature
a) ‘Substance and energy . N
which support the life

of human beings

A } ) “

Air, water, soil, sunshine,

etc., as living environment
of the living things

" Substance used by human

beings (produced by living

mental conditions

— " Survey of the relation-
ship between living

things in the water and ;

'water pollution
— Survey of the relation-

thmgs underground resources) ship between air pollu-

tion and mdex plants

discussion -~
Use of modules

* tra curricular activities daily life
— presentation and

-_‘.‘ﬁ“‘
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”\ .
School level - Ttems prescnbed in the. course’ ‘Major items mc]uded ~_ Practical experiences Teaching strategies, Developing values /
” . : of study : in the textbook - for students methodologies Intellectual skills
JAPAN (cont’d) o , . ' '
Lower Secondary _ L= Energy used by human  Field trips ' '
School (cont’d) - K I beings (energy from —~ To reclaimed land
: ' : the sun, atomic energy, drainage disposition
o . etc) L facilities, nuclear power R
. b) Balance in natireand  — Cycle and balance of statipns, pollut;o;n re- . .
environmental preser-  energy and substance in . search cgnt.x-es, etc.. '
vation : the world of life '
— Development and use
- of natural environment
and its preservation’
_ , Biology I L v , ‘ v
~ . Upper Secondary (2) Ecology Population density; popula-  Experiments and practices. To understand basic concepts
= . School . a) Groups of living thmgs tion growth; order; symbio- -~ Experiment of the multi- a.nd principles; to learn sciet}-
U (Grades10-12) ' and their organization * SiS; parasitism, competition; plication of Drosophylla, tific methods; to _dgvelop sCi- .
, Lo b) 'Org:iniz ationand vegetation; succession; dis-- . etc. _ ' - entific attitudes; and to incul-
" changes of ecosystem .. tribution; ecosystem; food =~ ~— Observation of parasltes Almost same.as the cat _})roper views on natural
: - chain; pyramid of numbers; and symbionts " above onment and life
c) EFIOW of energy. » photosynthesls and respira-  — Survey of vegetation o
* in ecosystem "+, tion; compensation ‘point; ~ Measurement of compen- - |
B producnon rate; produc- ~ sation point
“tive structure; life form; ~ Survey of organism com- A .
. o matenal cycle; energy flow; -munities in the soil LU ’
. , , é . equilibrium of ecosystem,
4T . ., 1 ' conservation of envn-on-- .Use of AV materils ,
N . , ao e -~ Re]atmg to vegetation
. A s I ment . ‘succession, distribution -
o e i - ‘of living things, etc.
# T R A | — Extra-curricular activities .
bt o  ;_' ) ‘\ " (almost same as lower 1'.J7
) R s 3 secondary schiools)
B ' ‘_-'_ ; X
LIy et l ! AR Q “v_ '
o v o & ¥
-
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} = o " S 4' Teachmg contents with regard tor envn'onmental aspect
- o e '(Prcscnbed in the new course of study for i upper secondary school)

b : ¢

v School level . - l Subject Ttems pres)cfr;l:legym the course , .I o Specialvinstructions for teachers
 OJAPAN(eontd) 0o
- Upper Secondary School Science:1  (4) Balance in the natural environment- - .
(From 1982) =~ :  — Ecosystem and cycle of substarice Should focus on the flow of substance and energy, and teach organic and

UL Uo

4

L - (5) Human beings and nature morgamc nature _ _ _ ‘ §,
. . — Resources | ' - o Should deal with fossil fuel as an exarnple and their charactenstxcs and '
o ' U — Use of solar energy and atomxc y lumted deposxts ' ;
' : ' energy ¥ ;.u . . ; '
t: _ Preservatxon of natural environment Should teach their utihzatlon as energy resources and deal with radnoactmty
: 4 ‘ .
o g N » _Should teach the mﬂuence of natural environment upon human beings and
) the mﬂuence of the activities of human bemgs upon natural environmerit
' Science I (2) Survey of natural environment - . Should teach methods of field surveys concemmg bxology and earth science
co . ‘ T and problems relating to natural environment
B Biology e (4) Groups of hvmg things. -
-a) " Formation of groups of hvmg things
— groups of animals; -
- — groups of plants - .
. b) Changes in groups of living things
~ chariges of groups of .animals;-
— successions; . '
- dlstnbutlon of living thmgs As for “distribution of hvmg things’, its focus should be on the ecologlcal
o _ -+ ‘distribution, and it should not merely teach geographlcal dxstnbutxon of R
.' . , S - lmngthmgsmtheworld : _ . 1 {.;9
. B : . L Y SR




B
_ Teachmg contents w1th regard to molecular and genetic aspects - S
‘School Tevel " - - Htems prescribed in the - Major items mcluded Practical experiences Teaching strategies,” Developing values/
o s course of study " in the textbook for students . methodologies Intellectual skills
JAPAN (contd) T o
_Lower Secondary . ' o L ‘ s = g D
‘School (Hardly any releyg_rxl ltem 1§_mch_1ded) N
(Grades 7-9) . o S
. ' Up'p'ér Secondary  ~ Biology 1. L , : 3 o
- School . - M Metabohsm arid energy : - Experiments ° : Lectures: v_'l‘hrough understandmg of -
. (Grades 1_0—‘12) B métabolism . ) . ~ observation of a cell Experiments and - basic prm(/::ples, mculcate
T S a) Cell structure and - Microstructure and functions ~ ~ measurement of osmotic - prattice proper vxew of life
B Until 1982 " functions of cells,and  of cell; bioelements; substances '  pressure of plant tissue — demonstration =~ — unity, of life . ‘
‘ ' components of cells - ' constructing cells; osmosis ~ enzyme (amylase, cata- - — peer-group ~ continuity of life o
: z . b) Chemical reactions o S lase, dehydrogenase eétc. . learning — microscopic view on ..
. and enzymes.in the Metabolism; characteristics of ~ ~ photosynthesis and en- e individual study life - - . g
o _organism: " enzymic reaction ' _ _vuonmental factors - T of AV materials  TO learn appropriate use g
 pecial featuresof _ ~ ‘measurement of respira- (mostly ready-made of instruments and appara- g
i .- chemical reactions, tion ra:le h - materials) tus for experiments 8
enzymes and their - p;pc:rc r(irllnaxttograp y (:f — video tapes . T acquire ‘scientific meth- h
effects in the - Photosynthietic pigments - _ gmm or 16mm _ods’ to be able to design 53
. organism , R L . motion pictures “and carry out experiments;; %
'¢) Assimilation and dissi-  Photosynthesis (dark reaction, "to formulate hypotheses 8
. milation? light reaction); chemosynthesis; from the results and rules, B,
- photosynthesls nitrogen assimilation; respira- - i ete. - . o
F- — respiration - ~ tion (anaeroblic respiration, - . Modules °“_°a°h“‘3 . l Yoo ; ]
aerobi¢ respiration, fermenta-  materials Todmcu cate statistic view.
tion, glycolysis, Krebs’ cycle), and thinking . § .
- .ATP and ADP , . To apply the principles of ' ‘
- - heredity to actual cases of 3
: ® hereditary diseases and gy
' characters - )
v 5
. 0’ ) ’
3 H .
. 173



.A jAD&‘I (cont’d)

N D, . " PR é 5'.‘ . ‘l . ) , ) '
' School level - Items prescnbed in the _ -Major items included " Practical experiences Teaching strategies, Developing values/
course of study : in the textbook for students . ‘methodologies . Intellectual skills .

.ﬂUpperSecondary col e

8TT

School (cont’d) “+ 3) Contmunty of life
» a) Reoroductnon o
> ‘ b) ‘Development and

T differentiation,

c) Heredxty and vanatnon

Character and gene; crossing;
Mendel’s Iaw; linkage; cross-
‘over; sex-linked inheritance;
colour-blindness; chromosome
map; blood types; mutation;

. fluctuation; nucleic acid

L

- Experiments  * )

— segregation in Fp of
Drasophylla

© — observation of salivary °

gland chromosome -~
— histochemistry of : .
- nucleic acids .-

(1) Phenomena oflife and
and molecules
Metabolism and energy
metabohsm

— their relatnonship

'.. ~a).

.b) Macromolecules con-

- structu_re and speci fi-
city of protein and

structure of nucleic acids electron transfer system,

. ¢) Genes and pheriotypic '
: expression’
- trartsmission of
" hereditary informa-

tion; mechanism of -

the phenotypic
. ‘expression ‘

- mechamsm of enzymlc re-

sisting of organisms _ ..

-action (co-enzyme, apo- -
‘enzyme)

.— mechanism of photo-'

synthesis (Calvin cycle,

- photochemical formation
of ATP) -

~ mechanism of respiration
(glycolysis, Krebs cycle,

chemical formation of ATP)

— structure and specificity of
. protein; antxgen-—antlbody 2t
- reaction
— mechanism of muscle con-.
traction (sliding theory)

— structure of nucleic acids_

(DNA, RNA)duphcatlon of
‘DNA '

i-,,\

' Expeﬁ:nénﬁs and ﬁfa‘c_tice--
"~ co-enzyme and apo-

-~
~

nzyme .
—. hill reaction
- quantntatxve measure-
ment of respnratlon/
photosynthesns '
muscle contraction
by ATP |
*— making mode] of DNA

- To consider the inevitability

and contingency in‘the devel-

. opment of science through the

learning of the achievement of -
-Novel Prize Winners which -

‘made biochemistry and genetics

. into molecular genétics

18y up uorqvonps Abogord
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e -School'level ltems prq,scn'bedinthe . Major items included - - Practical experiences. - Teauhmg s{mtegles,
BN ,_."’-"x. L S : coune of study & T in the textbook .- forstudents - = mé‘ﬁfodo]ogles .
;i JAPAN (cont'd) R . ‘ ?: o | 'i!“ L. S ) 4 ] ) S 3
: vUpper Sccondary_ . - e e functio'ni Of:DNA. ald RNA . _— .
- School(cont'd) - -~ - .. 'inprofein osynthesis; . < S
= S ) .-:4 genetic co tnplet theory') IR . ;
R o R operontheory o T y
LR P (3) Evolutnon of hvmg tlungs‘ - B4 .‘3‘ ; o - -
e )Ongmofhfe T TR
o St v b) Mechanism of evolution | ﬁ G o g B
R 7772 theoretical basisof . ~ randoin matifig; .. Experiments -_
L evoluuon,explanatlon' - Hardy-Wemberg slaw - — simulation of;andom -
S EE 7777 : . .conceming mechanism e g m‘atmg o -
e S T T S ofevolutlon '% Lo T S R N
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o - . Teaching contents with regard to molecular and genétic aspects + . - £
. ' (Prescribed in the new course of study for upper secondary schools) g.
st e Sch'ool*lev‘el . Items prescribed in the cousse of study * -4+ Special instructions for teaghers . <
C L i v RO s Sale ) . o
‘ Vit : - . : R ) \;; ! g‘
JAPAN (cont d) ‘ : : S ~ SR Peni
~ Upper Secondary h ‘'Science 1 1. Forces and energy - e - ' i o %
-;f N School /!ty Ty 2 Structure and transformation of substance Co 4 ' e X
: G - ' : ~':‘ , ' et . - s,
S ( rades 10 ]2} 3. Evolutiont' . 4 ‘ agé
- 5 — cell and cell dlvrsion, reproductnon and As for teachrng of cells, it should be lumted only to the thmgs which can be o
. From 1982 . . )
i o : development heredity and variation; observed by optical mrcroscopes. : , : R
o evolution of lmng things . ' As for development, the process of the early development of animals be empha-
™+ 4. Balance'in the_natura] world. - . Isngd Heredity should be focused on the Mendel’s laws nnd variation be on .
. - »5, Human beings and nature -~ T . - mntatlon . : : . ' '
ot o : s ) LA ' ‘ Evolutlon of hvmg thmgs should a]so deal wnth mdex fOSSl] \
. N , oy [ e i
_:° 5 ) . PO N . . °
; ,Observatlon and expenments of specxﬁc ‘ : ' : ‘ -
e _ phenomena - L Should nge more’ than one research topics among the three, and carry out in
- ' 2, Survey Bf natura] env1ronment the teachmg plnn of theyear. o ' R d
o 3. Research on hxstoncal cases of s scrence o . . v
o o e : -2, Orgamsms and energy . | _' E T Asfor assrmrlatxon it should be taught to the extent that students understand T
& RS R a) Metabohsm and energy metabohsm /. -the existence of light and dark reactions. When glycolysis, TCA cycleand elec-
S S VEV S ST RPN W chermcal reactxons arid enzymes tron transfer system are taught in connection with respiration in the teaching of
£ X : 5 SR -. Loy L inthe orgarusm ass,milatxon and’ assunilattop,.they should not be treated mdepth o " S '
' : ‘ N -dissimilation * S ‘ - . : ‘ N
o IR . _ % b) Genes and phenotyplc expression . As for genes and’ en;ymes, the mechamsm of phenotyprc expressxon of genes
RETSO ra T S - structu;ea;nd duphcatxon of genes, . should be mmp]y taught . S ‘ ’
(myea : i Benes andienzymes [ o oL
. o A ] '
. - ~ g = :
. ' " .. & : h'.. - 1] vl ‘ , - ] | ﬁ—,d ' ,". . ~ ~ . .
. . . S
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(No item of dlrec(_l 'leVunce to health) el r‘
atiof '.(1) .To Understnndthemental andphysicalgrowtht ST RO s

-

characters (includmg sex and individual drfference)
b) Developm;ht of athletic motor skills '

A

" influence of fifeexperience - s
_d) Proper care and fulﬁlment of human desires - . - A

-

) Development of the function of breathing and circulatron' Occurrence of the second sexual

©) Developnient of the cerebrum in companson with the development of. mental functions' -

. eradeBi (2) To understz\md health and environment d :
AP - a) Adaptabllrty of human bodxes to the change in natural environment

K ) Condrtions of temperature and 1llumimmce in the room for comfortable and efﬁcient life ‘?« '
..: o0 Permissible density of GOz and CO in‘the air wrthrn the room P -
\ D : d) Formatron of Vitamin D by sunhght and stenlrzmg power of sunlrght
e S : e) Artificlal means to secure clean water for daily life . R IR
. A W T . f) Hygienic disposition of living’ and industrial wastes (the relatlonshrp betwedt‘gpollutron and
' ' B A - health should be taught in accordzmce with the srtuatron of the commumty) -
p -Grade 9. (3) To deepen the understandmg of the preventron of accldents, m]uries and dlseases o .
L .. . . . .
5 S ’ ¥ c) Causes of diseases and their preventron i o
- e - -d), Early diagnosis and treatment.of dxseases U o B e
(4) Te \‘n'derstand health and daily lrfe S T / -
_ L ‘a):' ? motlon of health through-approprmte physrcal exercxses el -
o - P ee D ‘fﬁnsulnpt;on of energy through physxcal exerclses and work
. e E c) Well-gdla%ced nourishing food o, SRR
. - ) Fatig ;drtsrecove;y BT '_' s
. : e) antenancéff)f health of group members and activities of health centres = o
C e T ; e Ao t~
g S I S - “f‘“" R R Tea 1 9
TR T e
- Il - B .. ﬁ".“
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* JAPAN (cont’d)

- Appllcntldn to
- health -

2

ar

eey N
wletn
.

Upper “Se’éondvary
~ School - -

(Until 1982) *

- _Sllbjwt / ‘Gmdarl A

]

Items proscribed in the course of study

A7
RRRLES

Scieice . o e ( No dtem of direct ’rulovnneeto health )

 Rbozo1d-

2o Physical

": Bducation-

© (Health) s
- Grades 11-12

(1) Health andPhysical functlons T ‘AWT\ S -

a) Significance of health and its rquuoments L
b)-Physical changes byage = . ’ "" ' -

c) Physlology of" physical adaptntlon to the environment ‘
d) Physio]ogy of physlcal actxvities '

. (2) Mental Health ~ . | ',.“. T

|

a) The cerebrum and mental functions R
b) Desires and their fulfMent - .
c) Mental handicaps and mental health

(3) D1seases and their prevention’ L 7 - ﬁ}b Ay

a) Causes of diseases .
b) Progress of diseases _
- ¢) Prevention of diseases . .

(4) Accidefits and dxsasters, and their preventxon

a) Factors in the occurrence of accidents and dxsasters
b) Labour dxsasters -
¢) Traffic accidents - W
; d) Emergency treatment
Coe QS) Daily life and. health T
L g, Fam:ly life and health R

b) Vocational life and health
* ¢). Community life and health

-

Pl

3

v ur uoz

018
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.‘I*'_ | ) ‘ ‘ ' ! )
N ER , v' ‘> N . B 1 ) .' . : B , ] 1 ‘ T l. . N . ] ) . R . ". . . .
R o : T:’cr}’,:,lo?f - - Subject /Grade - PR - ltems prescribed in the course of study _ _ IR
v JAPAN (cont’db T ‘:' W T o o . R ‘ | ) ‘
. Application to ~ ~ Upper Secondnry Physical . . (1) Mental and physical functions : : - B 3 '
- - ‘health . - - “School . - Education ‘ a) Functions of each physical organ and thoir co-ordinntlon Co _ ’
oo L . (Health) " b) The cerebrum dnd mental functions e : - . o ' o
' : (From 1982). . Grades 11-12 : c) Desires, and their fulfilment and control o _ - - . o L
B ' ; ' ‘ o . o d) Mental-physical relationship o o , o) SR
r i 'q!. L Lo e * (2) Health and the environment - o ' T o
oy R . R 1) Civilized society and health S i o -
. . T AR . b) Health problem due to the pollution of the nnturnl environment and their preventlon L
‘ : S . .. ¢) Harmony betWeen henlth and the natural envlronmentﬂ W o : o
o S PR R R (3 ‘Occupations- andhealth - - o R
v . L R ~ a) Occupational diseases and labour disasters . I , o
' P ' ‘ IR . " b)Maintenance of safety and hygiene.in the place of work and the promotion of health o g
N i Yy witd jﬂ I ) Rehabﬂltatlon ‘ . o S R ; _ N
' o Lo L@ Heal;hofthe group .. R S o g
S ’ .5 . a)Hedlthy family life S e .
. . _{s.& . b) b) National health standard ‘ : 3 ' ' . : “
. e Lo E o e " ; c) Publlc health actlvxties, and henlth and medical care system EE S te o
: L, Applicatiori td ' Lower Secondary Horie-making (l)ﬁ_ Mental and physlcal development of mfants S L . ?5& W
- health School . ~(nurture). 'l.'*;_i.‘:,:z: 'I\l;oknow thé stages of development of weight, heightand phymcal motor slulls f" B e
o - S : ’ R -grgde 9 - '“"_' "~ b)To know the »'.‘of development in linguistic and emotlonal skills, and soclabrlity I O ;
o L ' ‘;.-z A ‘ o (o) The followmg pointsm respect of the clothing and eatmg of infants : § o §§
wH ' - ' N_ L T . 2) To examine ways of selection and the weanng of clothes in accordance with the usage o o E
g . - e e T 'b) To.be able to make infant clothes for play -~ : : N §,
’ e ' : R ) To be able to prepare one day.menus for infants PO B
B o . d) To be able to prepare snacks for infants ’ e _ N g o,
b Sl f - € To examine the necessity to help infants develop living habnts in regard to clothes and meal ; :§ ‘{‘é’i -
2 . v“ (3) To examine the relationship between the growth of an infant and his env1ronment T o S A
o ;"t . L : L' . o .
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Typosof - Subject/ Grade o Itoms preteribed In the course of study » R / _
_ school : » : e ' - - .
A ' JAPAN (cont'd) .. - B . ' ’ o L
Application to , Lower Secondary ' Home-making (1) To understand the autritlon of youths and menus ofdully.n)qnls ke B
nutritlon - School (Food) ~ (3) The followlng polnts in respoot of the chatacterlstica of food. uml ita solcotfon \_/ R
' o Grade 7 a) To know the nutritional characterlatics of food . = teet \w’ TR ER
cotd " oo b) To know. the charactorlstios of rlce, fish, mont, vegetables, f it anl, Miso (pegti pum) m ooqk
. ‘ c) To be able to distingulsh the qunllty of grains, porlshdblc ad otlwrp Nl , ’!
h : ' Fradp 9 (1) Tounderstand the nutrltlon noeded by an adult, nnd to bo able to propnro ‘nm;w of! daily mJnl‘s ot
) " B . A ) N . R " N ; " R .
e Sci%ce S ke (No ltem of direct relev:mcc to nutrlilﬁn) Sy Ly
1 ' . - - {1 e i . ] 1
. 4 ‘ T —¥; — , :
. Science o © . mu( Not “"_ot‘ diroct‘"mlevnnéo to nutrltlon) d‘sf: Y
| '. B Appllcation to Upper Second'nry Hbme-rhaking (l)' Functions of ndtrients ) Y ‘ ’ i ‘ ‘ , o ) '
e ¥ 2 nutdtion © - School (Food1) ©~ . a) Calorie metabolism T ‘d) Klnds of protoins and thclr motabolism S e
.t o ‘ , o - ' : © - b)Kindsof cnrbohydrates and thelr - = .e) Kirids of inorganic substn.nées and their physlologlcnl B
R ’ . (Until 1982) - '~ metabolism- - functions : \ L
: - . . : - c) Kinds of fatsand their metabollsm 'f) Kinds of vitamins and their physlological ﬁmctlons ST
N I . . (2) Digestion.and absorption o AT L
. 'J' o o P a) Appetite e c) Absorption and waste dischnrge B
‘ " _ " b) Digestion and dlgestxve enzymes - d) Rate of digestlon and absorption )
N : e _ . (3) Computation of amounts of necessary nutrients : .
a A _ a)Calores T 3 c) Inorganic substances .
: o - o ‘ : o : ..+ b)Proteins - : . d)thamins o '
T et , ' ] ‘ S @ Speqialnutr'itiorij L o :
A A0 st T e a):Nutrition fo'rw% v . c),Nutrition, foradolescents ‘ ‘ 2
et e R N b) Nutrition for infants and pré-school d) Nutrition for aged people B ' P e
ST e e children” " - - R T K7~
f;f.‘j T | ) < Q'__ v'-‘ - o ,,’(5) Pl’OCQ;SCd-fOOd . ‘?_ ',,.. . - | . : 3 T P u} e L UD ' K ’
: . o A R A a) Livestock products , - ©) Marine products S TR
B SR C s ¢, -b) Agricultural products S d). Other processed food o - SEPRRE,
',3:.' ’ ~/ .




. : ) ,‘;1.' &?}{3 \ ‘ | !
A» K ' : ’ ’ ‘.1 Rt ! II" b
T Typesof.  ° gibjeot/Grade . - E
' et ,‘ !Qlwol i ;' '”‘ L N T ‘ N S _ : :
: JAPAN (cht d) . A '3 ,‘»‘.; .‘ R A '- : l‘ "A. ' ) r:.' o o ] ‘*
* Applioation to Uppm‘ Secondnry “Home-making - (6) Poodsanitation .~ . o L B
oo Dutrdtlon - Schuol (Foodl) a) Pood polsoning”  + .~ . 7 d) Oy tranamitted disonses ) S
. . (cont'd) - ' b) Rottenness - o) Food sanltatlon ingpection -, . Cee W
. o (U“‘“ 1982) L o) Pood additives v R P S
| . ) B IR ++ (7) Menus R _ - I U i o X e
' o s _ ' (8) Cooking: o = o, R EERE AT
. ' " (9) ool exponsesin t‘nmlly o oL e
o Uppor Secondnry Home-making . (l) Designing of home_llfo nml W l‘amlly\ L 4) House and its mnnngoment oo
v S S°h°°l : <?°n’:;’l'“l) " (2) Clothing and its'production#  ~ "~ "'5) Matornity houlth and nurturd o) infonts | -
NEERSRIN. S ‘ o - . fa i
SRR ERRTRS, LAY r:“' h = @ rom 1982) - ‘Gmdey 10 (3) Fonnatlon of enting hnbitn and cociklng ‘6) Home projec_ts nn_d fnn\ily olubs "‘,.,‘°"°°.“ L S
.. ‘On . -Applicationto _ Lower Secondary \g'?lence . o ST (No item of dlrect relevance to ngrlculture) e s UV
“‘. i .‘_f:'. ) 'ﬂgﬂ_ctﬂt_ure' . School ‘ ‘ S ———— SIS £ :
’ N ST » Home-making (l) To be able to devalop aplan for crop cultiva lon ' ‘ . f T
P ST, .~ (Cultivation) (2) The following polntsln respoct of the environment suitable for erop cultlvntlon and its o o
Sl : o ) Grades89 ~ ' a) To understand the relation botween’ the- growth of crops and it environmental con , .; R
N - RO AL b) To. understand the relation between the growth of crops and soil and’ fertilizes & SR
. " e ’ e (3) The following polnts in respect.of thc cﬁltlvntion of crops with adjustment of the environment' § .
. ' s B a) To be able to implement proper managerial work in accordance with, the growing process of crops ' -
e AR Lo, *. ' b)Tobe able to prevent and eliminate properly diseases and blight of crops ' ' ' ‘g - E
o oo Y . : c) To be able to grow flowers or vegetables wlth ndjustment of the environment«uuch as maintaining y SR
A . . LoE ... . warmth and temperature‘control . . _ ) e e U8 .
T , - [_(4) To examine the relation between cultivation and life S / : e f § -
S S Upper Secondary ..Science and - ‘the general course, there ls no 1tem conccmed with agrigufture, In the agrlculture co’urse;--‘ "' K. ‘ :
A ¢, "School: -~ ..° allother 'grlcultureistaughtasitsspeclalized subject) e X’ e :§ o




. . £ L . . . <L
. - k’_’ hl . ! ‘ ) ’ «.4 . ’ i 2 ‘l ! . o :
R . Py .' L Peanticnl . . * Teaching gtm’tegies/" T / Developing values/ *= . -
V_Area of concem ‘Concepts./Pnngr_ples:in sylltbus ) Practi_cal experiences;for students . ‘methodglogios - ./ “ntollectual skills L
, ‘? T v X . - —
"MALAYSIA et e . : . ‘
“1.Environmental | N o S ’ s b
. ctﬂ: - o ;‘ , ‘ . . . ‘ . . r— B

£ v“ SOﬂM"a hﬂbitat

. 4

: lnterdependence

-"-:._of-hvrng organ
~'isins with the”

T

Air pollution )

IR |
Ik

R

o AN .
2.’M(}ecular and .

" . genetic aspects \

Lo envn'omnent (‘”‘ ; ‘

Structure of soil orgzmisms hvmg
in sofl, food relationslups thlun
the soil commumty

e A

.-

. a) Concept f a hgbitat. Diversfy

* - of habitats and uneven distribu-

tion. Survival factor. Coloniza-

: tion competition and succession
b) sttn'butron of orgamsms
- inapond . C .

--ALTEI_{NATI\_?F/

_ ©) Ungven distributiof of a

Beldkar -~ . | "

ffectsof pollution . =

o
PR E

R
'

Gas exchanges in cells’ " Respiratory

mechanifms. Resp;ratron and pro- -

. duction of heat. Chenucal energy
obtained from the oxldatlon of
sugars ¥

.. Tracing the path of carbbn frOm o

carbondloxlde

~ sion mixed with 10 per cent gluc’ose

Experiments on comparison, acidi Obse ation, deductions and Able to understnnd the inter-,

* air, water., : v ssion. Influence of fac- relationships in a community. t
, .Extractlon of sqil organisms from dry- tors such as 111untlnatron, /2Soil is made up\of organic and - _ (fi |
ing soil by use of lamp. Extraction of energy, gir and temperature. mmeral components. Presence - § n ;L
- partially aquatlc animals A Baerman ‘Identrﬁcatlon of ammals and of soil fauna. Understanding of
funnel) JRIR . : numbers extracted _' .- the refatrons}up and distribution- ,j'g.
. : - - - . i - of food. Variety of animals e
. Exammmg the surface pf a tree . Class_study,"observation,_ Be gble to measur.e,gld account” . .’ :
Qualitative and quantitative estima- .inference and discussion ,for the hypothesis for uneven: » ) '
tions. Method of sampling (Yel]owrsh R .?/ - * ness of distribution. Sumvalin e
" green, light' green and dark gréeny . - ‘ F T moderately moiskconditions | -
: . N - . where {llumination is moderate L -
' Field trip. Survey of pond Takmg . Practical procedure Working Conservation principles are AT
hght readings, acidity of water, tem- in groups at different’ statronsf mainitained. Correlation and C et
! perature. Collecting aquatic organ- Random sampling and record- -ideas of food chain and food A U
. isms using a' plankton net . - mg Inference and drsiussron web. Successron ' ‘ (\
_Study of environmental- features _ / safr're as above * Discussion on dlspersal Sy
'Factors affectmg drstnbutron - E ‘,/ ta : Colonization and adaptive -
R S S e . .' ' featuresm relatron o o ' —
- Practrcal procedure Measurement / Practlcal observatlon and Awareness of the serious effects
of oxygen and alr (J -tube method) inference. Local case studies of pollutants on humans, other ~  ‘apa

and reading. Assignmenton: animals and plants
: S - other forms of pollution - ., .
Practical experiments on yeast susl)( . “Experiment; demonstration Understandmg of cells and the
.and discussion. Discussion resprratory systems Knowledge
solution. Recordmg and observatxon - on mechanism of breathing.  of how energy produced is used

v

Observation of resplratory surfaces of - Class study on respiration and to do mechanical ‘work. ATP ) 1 T '
' small animals /  the production of heat mecha- and energy on 14 C. labelled oG
L o ‘/ © ' nical energy, ATP (Reading)) * glucose and tracmg the path of .
/ . .| carbon L
_ / ro - g ) o A
fon? —— e e
B /o . VR
/._ v ) ’ ¢
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a v T Teachlng strategies / ‘ Developing vnlues/

Ao Area of cc}heem . qonceptg/l’rin\hlples ln-syllabus , ,l’ract‘lcnlve)éperlences for st_u_dents 'm elhodologlog Yo [ntellecty ul s
MALAYﬁ{A(cont'd) i '_. ~";3": - '?, Ve L ~[ L L ' o ' S ‘“ " AR A ,
Growth R glnvestigate methods of measuring Practical work Growing points ttems of gmwth in(trees How to measure grthh? R

- fg;owthfn animals and, plants. .. inplants. Observation.of ay (&eadmg) Y \.) to interpret growthcurves‘ : U
[

rn

Al ) Growth ol‘tll.e whole organlsms _ stumpofatree | Patterns ofgrowthhg R _.‘ ';r ik ¥
. SN J d}yﬁl n.and growth e s : ) anlmals(reading) - ! L,

g . R T Celidivision observed in cells ObServation and recording Process of ‘nuclegr dlvlslon Mﬁosis is j
j SR t-poot tip. (Practical) . . " and identifying different. anon-reductlonal drvlslonlnwhich
NI -‘(Usmg acets-orcein stamd) stages of mitosis . © ,_the daughter celis scquire.the same
”‘Ohserving stages of mitosls ’ a‘w oy - " a ';('omplement of chromosomes as the .
S : ‘ /, : e . R o. ) é')arentcell @ /Q
L Do "_ - Reproductron ' ' ‘Role of,fertxhzatronln sekal . Introductronto sexual repro-’ Discussron prsctical ‘obser- - "-f-U,nderstan gof sexual reproduction,
AU -9'.'" and d°V°l°Pm°hl\g£$ ction. - » - duction. (D‘l’scussron) | vation dnd answering ques- - |ways of"breeding (general understand®

P

le metamorpl;?"s.andv , l’ractscal observations from ' ‘trons. Material of inhen- : ing) Intemal and external fertillzatron ‘ LA o
‘ S 5 Co . » /\ere eycle the house fly Exp?anatron an dlscusslon RS ; “N‘l. s

S N E AN A _ ractlcalprocedure) : . Inheritance ofphysrcaltrarts ' g BRI AL
o .7 i T e Fe xamination of locuist tests. (Class study) TRy, Awareness of the ssgmlanﬁés and drffer-
e T Stages of Meiosis (Class study). _ ... " ences that occurinllvmgthings How
I o .4, 1 i Varation. Similaritiesand, " 4o these variations arise and theiy import:
cb € ,, ,; e T differences jn finger prints. ., %o - ance in life."Sex deten'nination,)(and o
’ S (Practlcal) IFhentance of sex'~f ' S Ymhromosomes o ,il PR

enesrs : \the eggsoffrogortoad :  tance (Readm)‘ L B . (yi i a.l._

.

wdvd firginoo 'woif 891905, 10 _rspuadav-

3 Health,nutntron B ; K J e .

e anda@ultural T e e T e Lo U e
'+ . Organs v". : Workmg of the lungs arpﬁcral '. Route taken in,by inhaled air ~ ~ Observations and discusslons. Knowledge of resprratory mechanisms
: i a .; resp1ratron . : - (Class study).. How the chest . Use of diagrams and models. “of 'large animals o o

ti

.',
B

A

4 . .. ST e Iyolume 1smcreased ~(Class.. Practical expenmentmeasur—‘ - O T
S ST G L study) Actsonofthediaphgagm ingexhaledalr S FETTICIA S o n(/ e
BT o " i The working of the human Experiments on testing the effect Studylng human dlgestlon. Understand the drgestrve syste d .
S S “ 7dlgest1ve system. .o boof salivaon stax‘ch.soluuon Thestscusslon, charts and models actlon of enzymes S,
: NEE R gutwallasabarrler (Practical S T T B S ot

P - ct 4' : . N . " - L. .
o ' T ,' CUREES R vl . EEE P : o . LT
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MALA\YSIA (cont'd) [ B |
,Orgnns(dqnt'd) z.’." D w47 uging, VisKing tublng, ugar R ve L o R
LN et T "+ ¢ and strch splution), l)lssec- ' oo A v u.l‘l.mL I O
. i : ely ‘.y- '. ‘0! “ A _!‘ tlo“ Ofnmnll mm‘“nln] ' '-; l' t i : "" “'. h . ‘J“‘" ‘ | "‘ ¥ '\I y » o Y
Sl H"’W-nhi'rrfnlsfeed%‘.".-» S Dentltlon. Examlnntlon of _Observntlon.dlscunslqns. ' Struotum clhs‘slﬂcntloh lnto deolduoua" -y
' * Types ofteeth;, " . -~/ the cockrogeh’s feeqlng appn- Dlngrams and models ‘f o nnd pcmmnent teeth St " op,fﬁ

La ¢

. ritus (Practical procedure). , S T IR b Co e

SO Do "\ e ', i K Fluorideandtoothdecay T ', B . T RN T S

. oy ‘.‘- . AN RO '- - T (C]ngsstudy) : - ;;: o g RN o P "-.‘ : .'

Wntching blood systemsin . Practical experiments. Deter-‘ Understandlng oftransport systems in,, e .
© action. (Practical procedure) mimng and ldentlfSling the ' 'man, Know KAlg the mode ©f action of * X SRR
‘Freshwater shrimps, Gammaris,. * different vessels involved, - . . th&heart. owledge of the clrcula- '. e

et "~'“‘ v ' ni inlrvmggganisms. ', o tadpole & oo M 7 Disgrams. Discussion, .’ tiorlsystem S RS ( o

Transport system
inmammals Sy

S L '.Structureis related to function';-" Vessels and their functions ~ ' | T j S - AT R RIS
N R REEE IR SV Whaqlsblood? (Practical). .- = e G ,a T A T
T x Exammationofmammahsm LT e e SR
R T T R T Lo _blood. CircuMition. Theheart ~ -~ “ - 1.0 LT s L
AR N Lo Ch e ' ‘(Classstu‘dy) Thelymphatic o E T AL :,"'_",.‘ o l' P

EE ’ ' 7" - R T '. s k R C. system RO o e ‘_-..‘_.'7-4 R \’ )‘,,-\ . .‘; \ LY ,b'h; doay
R LR T The eye ear and the nervous ‘ 'Structure of the eye (Practrcal Observations questions, - L-’Understand structure arl‘d’ fpnctions
Cae Tk system. S - " procedure using goat’s eyes, ' answersand discussion. - o ¢ e

_ TR I S S e 1.7+ ears... The reflex actiosf. . Use ofmodels and dlngrams v T e
: e T T e T " Nervous system 1 )t M T Coaa i e
o ’ ¢

% -~ Smokingand - ~ Discasesandlungs- . <~ 7.7 N -“'7: Smokmgand ealth
. ’.-'.‘healt,h,'_ ST T : S (Readmg) Dlscussmn
Foodandlife *  Kinds of food. Balance diet, = Tests for starch vreducmg and . Discussion and deductlon
' ' ’ » problems of a balanced diet, “non-reducing sugars, fatsand - Background réadmg to
T : . Eatmglthe riglltkmdof food - proteins. Dichlorophenol- . - charts, tables
1 92 o ) g e l . S . s mdophenol(DCPIP)test for ".; R
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'I‘euchlng stmteglen/

! Aroaf{of‘concorn ’ Cohcdpts/l‘rinolpleu in. ayllnbuu l'nwilcnl exporloncos for studoms

Doveloping valwes] <+, -
Intellootual skills '

___methadologles

MALAYSIA (cont ')

"Micrabos and man , Practical cxporimonta obser-
vutlona and Inl‘crgnoe. Dis-

,cussion, Rending matorlal

“Are tlwro bacterla on uuri\
bodies and In our fopd? !
(l'rnctlcul procoduro) Tost-
. Ing milk.for freshness, Qrowth .
" ‘of mould (Practical procaduro)
. Effect of penicillln ¢ on Bacilluy

: subtllls. Usc of\dlsinfcctnnts

I‘resence ot‘ mlcro—orgnnlsma

0

v {

l'rovontlon or dlsense, Strcaalng probs
bloms relating to the maintennnce of
_humnn hoalth, Preventlon and oure of
: (ll«imoa. Ujulcrulun(ling of hody's re-
o -nct qn to lnfoctlon o Lo

y

Dlsoussl non clmrts showing Awnronoas to ways and moans Ofconv
- the life-history of Plasmodium: trolling the sproad of the disoase, :

i The sproad of disease by

Discussion on carbon tioxide The essentials for plant nutrition and

< Plants, animnls and carbon-
dioxide, (Practical proccdure
using bicarbonatc’ indicator)w'f‘ L

' ‘Growth in different conditions
,s (Practical procedure’)

lnvestigating the growth of -
" maize in culture solution
(Practical procedure)

l’lant(nutrition Synthesls oduarbohydratcs

Mineralsin soil needed for ‘" _lons as plant food
healthy plant growth R : . L

I "The plant cell ~ a storehouse .
h‘?@' Discussion

Discussion on soil conserva-
" --tion, crop rotation, circila- - -

_tion of nutrients (Nitrogen). :

Soil bacteria. Harmful and -
o mois cellophane covered slides) useful organisms in, the soi)l

e xamining root, tips (Practical
procedure). Investigating the -

~ upward flow-in a stem (Pyacti- "

- cal).«Examining.a view from ~

a stém (Practical procedure)

'Do plants respond? (Practical) Observation, questions and e
Responses in roots (Practical . -
N procedure) Nastic mqvemént

" (Practical procedure)

! Effects of soil erosion, import-

ance of cohservation " s , =
. Colonization of sod ﬁlm

procedure) (Using

e Water asatrans-' ¢ Maintaining a balance in terr,es- 3

oring medium

ant bel'w;& .,r

Expenmentatron observa- '
- tion and discussion P

ﬂow in, plants

4 l‘iesponses of plants to stimuliy, -
*'Plant harmones. Nastic answers. Discussion on ‘theé

role of plant hormones

its impqrtance for normal hcalthy
plant growth .

To understand the effects of soil ero-
-sion, the iﬁiportance of soil conserva- -
tion, “Influence of soil organisms.
Importance of crop rotationand .+
. titiogen'cycle . .

Understanding transport in plants.
Structure related to‘ function. Under-
- standing of the distmct roles of xylem
. and phloem T

’.

-

»

T_o assemble a few simple expen'nients

which will introduce the idea of trop-
-dsm, Plant hormones as a means of
' mtegration ke

s.zadvd/;z‘.z:pmoo woxf s27qDL
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MALAYSM (cont’d) ' \ R N v - .

Parasites " Plants pnmsitlc on otlwr plants ~ An animal patasite on a plunt. C)buarvutlnn of apaolmenn, Underatanding of parasite—lost
_Parasites which kilt hosts y (Practical procedure) (Lady's q\matlmla and-anawers,  telationship, Undéwtanding of
Control of cocon peats. Nagworma', {Inger attaoked by the larvae Disoussion biologieal control: n suitable cons
“on ol palms. “fxlag fabia; s moth). Symbio- ditlons, a parasite on predator

Mologloal contrals

él{l (Practioal study )

which kIlla ita host or prey oan be
used a8 o blologlonl control
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Biology Curviculum: of the Ministry of Educatiuu'and Culinre: High Schoal Science 11
(Referencet HAS 11 (Text and Teacher's Guide)i Living things andd their environment

;+ Aren of eoncern

Conespts | Prineiples In text or ayllabus

- _, ”
. v u
Practioal experiences for studenty

Developing valwes / lidellectual skilly

PIILIPMINES'
L° Human egology and
uspacti of the .

environmemt

Man and his role in
the envirommeont

/.:

-

o
€8

or other instructional wintevials

1. Studylng our envitoninent:
a) population and community of
ovganlsms
b) definition of an poosystem
a) relationships of organlsnw v an
. ecosystem o
d) other relationships iin an ecosystem
" 8) the flaw of energy and materlals in
the ecosystem , N~
1) chomical eycles In the environment™

~ - g) the flow of energy and materials In

2>

the corn-peanut (lold -

mont:

" a) Impropor waste disposal
b) chemicals to kill insocts
¢) dirty alr ~
d) impropor logging
¢) increaso of Filipino population

Sote netivitios of man {n the onvivon-'

«>t ¥
L GRS

1, Outdoor aetivily wiyoh dnehudds siryey
of componehits of sehgystahi; dnd eol:
leetion of speclmens, 1, elicherlgnnd
flagellutés . o

2, Mieyoscople study of organiing in
the luboratory

3, Interptatation of visunls and plotorialy

ot e
n) habitat, population, communliios
‘ b) wolationship of organisms inan
¢ ecosystemn
¢) the flow of enorgy pnd materials *
in the scosystem :

A

4. Roports on life history of host-parasite

rolationshlp . . . o .
5. Rolato oxporiences inxho use of fortil- -
ization/manures in plant cultivation

6. ‘Dlscu‘sslon on proper conservation
‘moasures IR _

7. Survey the type and extent of pollu-
tion In thelr communities and moasuros.

" taken by local officials to check pollution
. 8, Invite resource pqréons to talk on local

~ problems ©» - .
" 9, Conduct trips to natlonal parks

- play I class

 tloh gamos . * -

u

Usa of real:life situations, introdues conseiva:

tion prineiples, La,, uvohl aver solleation

Logloal Interpratation of visuals, rlavines of
pictures ,

Dissection of flagellates and uo of mieroseope

Ability to do suvey work on eoiponents of
ecosyateIn ! :

Decision-imaking re-proper management of

huthan and natueal resourees
Appreciatipn of bonutiful parks, heulthy' plants
Awnreness of local fssues

Abllity to make survey, Qnthor roading mater- .
lats, gather pesticide/harbicide labels for dis-

Ability to follow Instructions during simula-

e
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o Area of concem

' Concepts/ Princ:ples in text or syllabus -

or other instmctrqpaf materials -

' fPrac_t-ical e)dpg%tences for students L ',.

mimPPINEs ('cont’d)

. l

v

.‘A'” \ﬁ\ eralcommumty 1.

*" a) importance/kinds of reproduction

Y

Reproductionlhhving things -

b) Asexual reproduction in'plants

2! .'I‘ransrmssron of characters '.\

// application of genetics,

"“The ccntinuity of
life - ‘
i

- Community health, 1.
- hygiene and nutrition
“The functioning

~-organism- -y

o

Life activ\rties of living organisms '
a) food is ;he source of energy
b) digestion of food in man

"c) energy in food

”-J/
~

10. Gather reading materials from- the,

~ “National Pollution Commisxion

11." Secure and brmg to class labelsof
common pestrcides and herbicides -

- 12, Use of current reldted articles from "

| Joumals and magazmes

13, Mlm-census on community populatron
‘14, '_Discussron on wise management ahd

- - efficient utilization of natural and
human resources =

15. Simulation games on “How cana
- Filipino conserve his environment ? *

1. Dissectfon of potato mto p1eces and
planted in pots L :

- 2. Relate experiences on vegetatiVe pro- .-

pagation of plants they have cultivated

3. Gather information on selective breed-
ing in plants and animals, from maga- -
. zines, journals and newspapers )

4. ‘Interview fesource persons lrke agricul-
tuns_ts and vetermanans :

o 5 Present Statistics on rice productron
‘- done at the JRRI - -

i

6. Discussion on application of genetrcs

in selective breeding to food production

1. Discussion of basic food groups based
" on chart obtained from Food and
" Nutrition Research Institute

: Awareness’of proper food nutrition -

PR .10-V;1,; . s LI

" Use of real life srtuatrons in explammg the

concept -

_Ability to ask relevant questions from
_resource persons ,

Abrhty to interpret statisticall data .
Decision-making on what plants to propagate .

L ;for mcreased food production

Evaluation food intake of the individual

.

v;LéV_u;L U023VMP? Abojorg.



RLRE C Y Are £ conce Con pts/ Pnnciplesmtext or syllabus Practical-experiences for studénts Developing values / Intellectual skills
e T . 2 P concem rotherinstructiona] materials ’ xperience st ‘ i OPing ! s/ Intellectu :
S PHILIPPINESjgon/:l) ; S | - s S - | R
Man and his role in # 2. ‘Some activities of man in the environment.2. Report on differeht vitamins and their Followiﬁg experimentzil procedure '
the environment - 3. Improper disposal of waste and its effect - effect on living organisms The use of metric system
on commumty hyglene 3. Invite resource persons from local
. ‘ . _ ‘ R health centre to talk abqut importa.nce'
e S : ' - E of proper nutrition S B _ o :
' e - . I * 4, Laboratory activity on “What do foods _ . ' - ; PO .' @
T » ' "~ contain?” : : - : oA

Awareness on proper waste disposal

/ ’ C . '_ v o :. v .5. Class survey on “Foodslhave eaten
.o . T o today o .
« S A R " ‘ ¢+ 6. Activity oniodine test fof starch, }
! o R ' ' . action of bile on fats T
Ve S B 7. Discussion on digestive process ' ‘
, P ‘ : . Computation of total calorie require-

4 R o r , c .. - mentinaday _

' " 9. Collect press clippings and other printed
o S , matter on water pollution and diseases
R o ‘ , S caused by wvater contamination '

A L ' . . o lO.»Report on readmgsdonebystudents L o -1

: ':":’: . ' ) . . : o ' -' i 11, DlSCUSSlOﬂ on how wastes dumped into .
‘ ' ' : : rivers affect living organisms

b , v ' » ‘ o ' : 12. 'Dlscusmon on the different dlseases
I A o S _ o N . caused by contaminated water such as” _ :
/ S S ' L : dysentery, typhoid, cholera and ‘para- . ' Ty
- : I sitic infection; the role of insects like N .
flies, mosqu1toes and cockroaches in .- o
the spread of diseases ' :

V. Skill development ~ 1:Howscientistswork - 1. Investigation of the growth of mango Identifying / stating problem
meg mgg o a) working like a scientist - _ - seeds - L

plantsandamma]s L b)charactenstlcsofanexpenTent v R o A T - !

saadvd Axgunoo’ wo.z;f saz@_p 0 széu'addy
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’ 'Areaﬁof goncern " .. C°“°"'Pt3/ P 1° in text or syllabus Practr alex eriencesdor students - Developing values / Intellectyal skills
T } L orotherm flonalmatenals "? P s¢f - PinE e /n Y e
PHIﬂIPPINES (cont’d) STy E oo 2 |
- - ' | ,_\ 2 D:scussxon based on the actwlty Followmg procedure in settmg up an expen _
) s Lo - N 3 Demonstration on how average length ~ Ment o :
‘ . e T . j Cof the root is measured and compu ed Observation wnth some degree of accuracy
. - },. ’ . S S . 4, Drsc\ussxon on meth‘ods and nature of Recordmg observatrons o
e R | . science, quahtles ofa scientist Measunngmthe metnc system
e . . s. Readmg ass:gnments on workeof F. Redi Computmg /tabulatmg observatrons o
* 'f' _\( R _ Jw\ g . v 6. Desrgn experm;lents basetd o;: afew. Interpretmg observations based on the p}qb-
: S S . ‘ _ situations; application of what was lem of the experiment - * ; .
4 \ “learned about ‘Screntlﬁc process .
L ¢ _ f ‘ , S . " Application of concepts - s
V. Useand conservation, 1. Some a tivities of m'aninthe.environ- 1. Simulation games - _ Followmg instructions -~~~ "y '
of natural resources © * ment: . ' : 2. Discussion on concepts and ;r!actlca] Apprecratlon for beauties of nature .
: Lo a) improper drspo@ of waste ' applicaion . - _ R
Man and his’role in _b) chemicals to kill insects . . P - L Awareness of envrronmental catastrophes .
. . theenvironment o) dityair 0 B X "Outdoor actrvnty/field tip _' caused by ' \
L d) improperlpgging - - ¢ ’ 4. Djagram cycles in the environmeiit; ysmg arrow dnagramsm food. chain/ food’ ‘web
LWy -¢) increase of Filipino populatron . .. examples of food cham/ food web Relatron shi Lﬂ ith resource persons and ¢ o e
' T Ry h°‘“,”n;:l"m¥?t‘1’?m° conserve, h‘s s. Invite resource persons S ". muf}nty members .. .
=« en en : "~ ; . : )
. , ot - a6 Suvey on how waste is dnsposed , . Awareness on the hmrts\ﬂor use of pestrcldés N
Lo h 7 Relateaexpenences on use<of pestiCldes "Relate effect of over popuiat’lon to available
' . . - Q o F ~in farms® <. S - natural resources o - v
' ' 8. Mrm-census on populatlon of commu- [UEUURETS g.‘ Wt '_ ‘
. . ) e ) t’ . . ) mty . ) ) o ..: \ . '|'H. . ‘f“
VI." International under- _ l Hrstory of science 1 Class dlscussmn on scnentnﬁc work/ Gathenng correct information _
standing . 2. Biological researches and brographlca] scientific diseoveries Apprecnatnon for the wotk of others -
C sketches of scientists - A -2, Contest or qurz show : ' o . : :
3. Experiments to demonétrate biological' 3. Readmg assxgnments . -
pnncrples i.e., Mend, Darwin,'etc. ' 3 : : : o
. . : N ..

‘ . { -
et
N .

R s
Q. e
8
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» g o R : : . 2 \(J B . = . - . K
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i '\:- o - . | . {,’Ql v | " “ o ;“ L . 0‘ : v ” S :
IR ‘-,s Area. of concem"' Coneepts/ Pﬁncxples n text or syllabus Practrcal expenences for students, _Developing values / Intellectual skills S
Yo e ' or other mstmctronal materials’ e e B “ (;, -
- : = R \, [ ) ' N : LAY - oo ,.' E ‘.,f a.i . -
PHILIPPINES (cont'd) . Some actxvjties of . = . _‘ ’ \l szt readmg Following instructions : L s "
S . a) man in the environment . - 2. Simulation games and role layin  Preparing.case studies. TS
SET Vll Environmeﬂtal pollut:on b)) imiproper disposal of waste - ng playing - paring: L _
e Y ) and control ¢) chemicals to kill in :&, . 3. Gase studies on act1v1t1es of man in " Awareness of cofgmiunity problems .
, ‘ “d) dirty air iad the community -. - . Understandmg of commumty problems and
o Man and hrsrole in the e) how canga -Flhpr}lo conserve- 4 Commumty programmes to mlmmnze domg something to mmmuze/solve the P\ -
: .r o L » ‘enrvironment o hrsenvuonment [l community problemsmthe ' problems N . . \L o
SRR . ' o R : . e uonment ¢ S o ’ e . ©
T VI Molecular aspects : an 1. meg orga.rﬁ'ns need food 1 Labo:atory expenments B Understand work of screntlsts
N ’ . a) light and photosynthesrs .7, 2.Classdiscussion.. . ‘ Mampulatmg the I‘l’l.lCrOSCOpe iy
% functlomng . b). saw tr;ez::nals needed in photo- 3 Microscopic study ‘of leaves "« ° . Awaresess of correct food requxrement
o g syn ED
. ' . , c) the pro ducts ofphptosynthesrs ;X Realdmg assxgnments e «' 4 : vc_omlpptatron. dsrng rnetno systcm : » )
R Man and lns role in .._5. Research-on recommended daily : 'j s, IR . . +
. L 2. Life aetivities of living organisms . requlrement © . A = T ey - —
‘M .7 the environment : oy T ~ e
W ; , . a) food is the source of energy _ .. sy N
. T TR - . . b) energy in food ‘ 6. Class dlscpssio use of food, nutrients = L~ v
* g . , .+ .. found in food, fufittion of each nutrient L 7 '( g ot
A : o3 Stugi)&mg dur environment L - T Computation of total calorie requirement-" . LT A TR & @ '
s i, ' o a)  of energy and matenals inaday I o - .8
. , - : b) chemrgal G les 8. Class dlscussQ:on total caIOne requnre- o e . . o
P ﬁ T U \7 ent, factors to determine: total calorie. . R T T ST E R}
~— e requirement R I IR S -
e T L , S 9. Class discussion on flow ofenergy and - SR v Owe
: N - : SR ‘ . A e U - 'materials in the ecosystem and chemrcal e e S qu,.,./.\-
- " e o - B I ' 4cycles e o e IR S :
. _ IX.. Genetic aspects . Tansmission of characters"" ' 1. Mini®urvey of physxcal trarts of mem- ™ -Appreciation of the science of ’genetics o’ 8
" | The continuity a) variation in man’ . <+ bérsofclass . ) Awareness of own traits SR | § ‘
: -of lifes - by€xperiments of Mendel, . 2. Make family survey of family traits “Relate heredity with enyirbnment in the BT
‘ R U /phenotypte i * 3. Exercise on fmgerpnnt pattem £ development of orgamsrxﬁ’ Lo . c'é‘ .
_ 2T ) h bn d, alle;::s:lr;’: ort:ler tenns * . 4. Diagrams and symbols of phenotype/ " Decision-making on what ?s nnportant in- the,' E '
! : y ’ genotype , . dévelopment of an orgamsm, heredity or A
. L b . o ! . . .s
o A 4 ‘0 carriers ofheredltary trarts 5 Dragram of cell/chromosomes/DNA envrronment > X ‘ e



\_. L NI noeN S o e ___/ :
\ ‘r".l Ton T ('->v-..". “ . 4 . ’ Lt s o O . 3 .o ] '
Concepts [ Principles 1ﬁ text or- syllabus : .
' orother‘instructronal materlals
3 o : - \). ; >
. g) mexosls and the transfer of tra1ts . 6 Collect clippings on news items on Selectrve ‘
-~ h) number of chromosomes S breedmg applied to plants and amma]s L
L. i) sex determination . ' tacked in bultetin boards " ,
1) changes m\the gene . . T Collectlon of handouts or pamphlets as bams
k) applications of genetics . - for class discussion _
~ ¢ 1) heredity and the environment * g pebate on: *“What is important in dévelop-
m) pattems of mhentance inman ment of an organism — heredity or environ-
I o ment‘?” - _ o

P'ractical'experiences for 'studen'tsg\_ '/ ; /",' - Deyelop‘mg {/alues'/'lrl'tellec'.fual‘ skills
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o Blology Cumculum of a Spec1a1 Science ngh School B
(Reference 'Course Gulde of Quezon Clty S'c1ence High School) e

Area of concemn

)

Concepts/ Pnnclples in text or syllabus

or other instru'ctional materials’

Practical eXperiences for students

Developmg values I Intellectual\skrl]s

»

_ PHILIPPINES

- L

* ‘Human,ecology and

aspects of the -

environment
- (Bio — Level 1)

LET

m

Rural community
(Bio-Level 1) -

’

»

- b) ecological balance and 1mbalance
" ') pest control ~ i

1. 'I‘he many } kmds of living thmgg

~a) environment causes diversity .
" in living things :

- b) living things tend t% -adapt to _

‘their envn'onment .

..-

2. Population, commumty, ecosystem
a) animals and man have structures -

“4in their célls that generate energy
needed to support therr body
functions - N »

-3. Blology asa solutron to man made

problems
a) alternative food sources from
. the environment :

d) sciéntific farming

*e) marine ecosystem (:oral and _

mangrove

) algae farming

. Biology as a solution to man made

_problems -

. +a) pest control -
- b) asexual reproduction in plants

for food production

© c) alternative food sources from

‘the environment
d) scientifi¢ farming -

Lectures of resource persons.
Frlm showmg
Class~d_1scusslon

' Laboratory.vgork

Class discussion -

. .Nature studies

Field trips _
Laboratory expenments :

Lectu es of resource persons
* Practicum

Nature studies .
Speci}nenscollection
Field trips '
Laboratory experiments
Invite resource persons
Indlvrdual research

Class dlscusmon

Practicum -

‘AWareness of prescnce of living things and
their adaptations in the environment . \

-

:

Abrhty to relate structure-functron relation:
* ship : .

. ,

Ablhty to do m-depth studles on speclﬁc
. topics using vanous resources

Relate, understand and evaluate the role of '

biology in solving man-made problems

Relate, understand and evaluate the role of
biology as a solution to man-made problems '

in the community

~ Use of real-life srtuatlons in explammg

_concepts

Abijlity to’ ask relevant questlons from Lo

resource persons

~¢

211
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’

] Area of conce:n - Concepts [ Principles in text or syllabus . .

] BB . . - j ,‘ -
or other instructional materials - Developing values / Intellectual Sk'us

g N NE - —7 : - —
. PHILIPPINES (cont’d) - ‘e) marlne ecosystem, coral and mangrove o Decigion making on choice gf plants to pro-

e L 1) algae farming _ v : ‘ - Ppagate for increased food productxon ws
M. Community health, 1. Nutritional requirements of animals ~ . Graphicmodels. . =~ . Realize importance of plants .
_hygiene and nutrition and'man st - e " Chartsand visualaids . - - ' Awarenesson proper food requirements of
(Bio ~ Level 1) S8 food from green plants . .. . Laboratory experiments  : ’ animals and man
o : e . b) food requirements for growth, .y Research analysis - '
T | 'maintenance oflife . - i - " Classdiscussion : R
Ly e T SRR S Food preservation . e -
LT g Ao o Fiddstudy '_ S ,«__
T ST I L Energydiagrams L e , Al
- y "'2 Organ system S C . »Models e oy Awareness of structures presentmhvmg '
- "+ 4) structures for waste drsposa] Charts and visual aids " ofganisms - T .oTES :
" b) the human kidneys . -\_/ . Class discussion ) oL -Awareness of prOper waste drsposal y
= ‘) gasexchange and food intake  * *  Laboratory studies - - - - Awareness of effect of nicotine, alco}rol and
® d) living organisms and man react to - Case studies -~ 7  drugson th‘é organ system S .
, environmental changes , S _ .
- . e) effects of nicotine, alcohol, drugs - - _ ‘ _
. IV. Skill development - . 1. Themicroscope ' N ‘Laboratorywork S ' e .
© (Bio-Level1) ‘a) parts and use of the microscope -~ . Class discussion S ‘ B '
S ‘ - b) cutting and mounting specimens to be _ Research work. S
o ‘examined under the microscope T L . ~ S
~ 2..The sciéntific process stating problems,  Laboratory ac_tivities' . ' Skill in usmg\the scmntrﬁc processm finding
" hypothesis, observing and dafa-gathering, B . o _ solutlons to problems . o
_ . ' analysls of data, predrctmg,and general- DT o . e
D S .3, Ongm of living cell structure and functlon Laboratory activities ~ ” 'k Awareness 5f exrstence Of cells in drfferent
L . . - of cells - - Models, visual aids - o orgamsms. - . ,
L 21 > NI " . .4, Themany kmds of living thrngs _ Laboratory activities 'Use of hrerarchrcal levels of classificatiofi
A -~ - - 7 a) hierarchical levels of classification = - Classdiscussion - . Skillsin wutmg screntrfc names; how touse
. L b) Linnaean system of ¢ STOUng .. :Reading assignments .-~ the taxonomrc key v
Ly h . , ' . . r
O . -~ 4 ¢ -

iy ui uogqvompa Rbojorg.
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*  Areas of concerri J

Concepts/ Principles in text or syllabus
or other instructional mnterials

. Practical experiences for students ‘

_ Developing values / Intel]ectual skills

PHILIPPINES (cont’d)

standing
(Bio - Level l)
& :

and control

V Use and conservation of 1. Green plants, food makmg and rts
natural resources

Level 1)

* nutritional requirements
- a) consumers and green plants
b) green plants as source of food
. ©) nitrogen, phosphorus, potassium
" . and other mmerals are needed
. byplants- . :
.. d) soil, water and air for plant growth o

. and ma.rrr.tﬁnti
2 Biology as a sol to man-made

problems
a) alternative food sources from the
' environment
'b) ecological balance and unbalance
. ¢) pestcontrol - .
d) scientific farming :
+€) marine ecosystem, coral and mangrove
) algae farming -

International under. _ l Origm and diversrty of life ’

“""\E) Linnaean system of grouping many
. organisms .
b) Darwin’s theory of natural selection )

"2 Heredity and variation
" a) Griffith experiment
< b) Mendelian genetics v
c) heredity in'man-.

v Envrronmental pollution 1. Waste drsposal in lrving things

2 Pest control

' Re'sea‘rch work

" Field work -

- Field study

Laboratory exercises: .

" Class-discussion -
' Practicum o

" Nature etudies ‘

Field trips - }
Laboratory expenments

~ Lectures of resource persons
: Practicum =

v 'Reading'assignrnent '
~ Individual research - L
" Class discussion’ .. . ¥ .

Class d_iscus_

Class discussion - s

" Gathering correct information from refer-

'scientist .

" ‘man

T ofwaste R
\

|
i
: L 4

i

. Awareness on the unportance of green plants
" - ‘as food source; the factors affecting growth of
plants

Relate, evaluate and understand the role of
biology in solving man-made problems

Awareness of proper conservation measures -
to resources that have become imbalanced

el

7

ences
Arpreciation for the work of others

Accurate rcpetition of experiments done by

Awareness and understandlng of defects in

Awareness of proper methods of disposal :

_ s.iadvd_@qy_rio_o wo.zj 8a1quy 19 xrpuaddy
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Area of concem

, Concepts/ Principles in text or syllsbus K
. or other instructionnl materinls

‘Practical experiences for students

'Developing values / Intellectual skills . -

-

- VI, Molecular aspects'b .

PHILlPPINES (cont‘d)

-

. (Bio Level l)
- '
o. ..
LR lX Genetic aspect
ey . 7. (Bio—Level2)

- "3..Food chmn and pyranuds o o ‘Construct energy charts and
* " a)role of | green plantsin pollution ' <_pyrarmds .
control - A .. Fieldstudy,
SRR / - ' . Class discu&sion .
~ 1. Producers and photosynthesis . Laboratory work - _
" a) photasynthetic process . Clas diScussion T
p b) light needed in photosynthesrs Ly ' '
RN Cellular metabohsm ‘ . Charts/ vrsuals
" a) protein synthesis Cl : Laboratory work
B b) cellular respiration 4 . Class discussion
'3, Nature of genetic material Class experiments
- a)DNA;RNA- - - . . Models and visuals
.'b) DNA and transduction o '
) DNA, the genetic substance -
,d) DNA self-copymg process 0 . _
' l Genes and chromosomes ‘ Microscopic examination of
~~ " g) chromosome structure chromosomes .
-, b) mitosis and mejosis’. ‘
2. l-_ieredity and variation [ Exercises in hybndrzatron,plant -
@) hybridization : breedmg,pedrgree analysis
- b) breeding experiments Mathematical computations/
- . €) pedigree analysis " research work
3 l

-

Interview resource persons -

.- Awarenessand understandiné of environmen-
‘tal pollution as a community ‘problem, find- .
- ing ways to control/minimize/solve pollution

problems

Awareness and understand the reason why -,
we should plant trees o

\ '-.‘ .

Awareness of importance of plants  * - R

| Understand the process of cellular metabohsm" '

Understand the nature of genetic material

Awareness on stages of chromosome move-

. ‘ment in cell lelSlOll s

B Abilrty to differentiate mitotic and merotic
" states *

Awareness of biological rmplications of
mitosis.and meiosis - - .

Awareness of ﬁndmgs in genetics with devel-
vpment 6f new organrsms

Skills in analysis of pedlgrees

5
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. Area of concem .. v.C°“°°P“/ Pﬂ“"il"“‘l““”‘t or “Y““b““ * . Practical expbriences forstudents - - Developing values /Intellectual skilli
< * o or other instruetlonnl materlals - L : ‘ ; T
 PHILIPPINES (cont'd) =~ . R . ] . . - "
ot hE ~d) improvement of food crops and ~Laboratory exercises on crossing- - - Awareness of dominant, and recessive traits
7 S domestic animals by selective breeding  over, test cross etc, O Awarenes_s_ofheredit chnracterlsticain man”"
‘ S "e) dominant and recessive traits " o Awareness of role-of hefedity and environ- ' R
O 3.Hered1tyinman SR .. Interview resource persons _ment in the development of organisma ;
< o) sexdinkedtmits "L O N PEERETEE T
" b) holandric characters o

e
'
&

ra

¢) sex-influenced traits
+'d) genomes '

-e) polyploidy - e
' f) LSD and heredity "~ _ - A -
A
S

vy

?@d-ﬂd_ Rraunoo woaf éaqu.z' i mpuaddv . BRI




;‘{” C oy . v i B '1) - i i "LLF L
¥ 4 l . ) ' " i . ' .‘ " B L
P e S 4 Biology Curriculum of the I’hilippine Sclence High School e Lo .g{ .
& I S (Reference: PSIS syllabus for science and mathematics) o ' o o
‘Ardu’ofconcem" C C°“°°P“/ Principloi-in toxt or syllabus - * pracyionl oxperionces for students ~ * ~ Developing values / Intelloctunl skills - - 5@ T
. ' : or othcr lnstructlonnl mntcrinls ' B e e , .
' . ., ¢ . . N - . - ' . ‘ ¥ . )
PHlLlPPlNES S e :. ) o 8] S
I.  Human ecoiogy nml 1 Stmcturnl chnrncteristlcs of orgnnlsms, . Lnboratory lnvcstlgntlon of different Awurcness.upprccintlon and greater undcr o " Cw
_aspects of the environ- includlng 1ts habitat - .organisms - _ _standing of orgnnisms cxlsting in the cnviron- ‘ .
ment <. % Economic importance of organisms Culturing and identifying orgnnisms ,Ment o
_ Biologyi R e L , ‘ . o
Diversity among - . . .. o ; S / i ‘ 4 g o
] livlngthings _ A IR S , ' A _ . T
e Biology } . 1. The web of life - ‘ - -Laboratory exerclses R ‘Experience the wonderful sense of discovery ' o
a0 A The Biosphore ' . — components of a biotic community . Use of audio-visual aids films, film . through the investigatory method o , e
N A © .. — intefactions in a'blotic community strips, overhead projectors .. .. . Practice In the processes of sclencay - L
vl 2. Indjviduals and population CoL Class discussion ~ ~ . - -~ Create the desire for scientific research - o o
gy : . = population density B Field activities o - Awareness on the different patterns of life S
,  += determiners of population ' » , A £ the exist £ micros Ai A -
© — patterns of population growth and : w::;ness 0 th ehe sience d° microscopic. e
population cycles org ’m“",_ e human body | .
) 4 . 3. Communities and ecosystems, compo- ' ' S
4 . "_g' - ©. . - nents ofthe ecosystem o ’ . L L . e : o
o "+ B. Distribution of .- 4. Patterns of life in the microscopicworld S R SRS
SR .~ . livingthings = °  a)soilecosystem- o : ‘ S
S : ' : o " - b) human body as a biotic community . T '
1) roles of micro-organisms in the —N\‘\
o . L humanbody - . -
T . if) - diseases: types, virulence, - S S : : L L T
S o . . immunity resistance = o o e T S . \ _ AR
SR I Ruml community " 1. The structure-of a community - Independent study. . ' Awareness of community probiems _ o
T o Biolo S 2. The ecosystem R Labo_ratory[ﬁeld activities- .. _, ' _Understand and evaluate the contributions of - 2 s 1 _
» 220 = Communities "~ - 3, Issues/ problems in'a community - Class reports/ discussion - science :ind techﬂ(ﬂﬂs&’ tochangesinthe - * = T
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o "+ Concopts/Principlen In text or ayllabus praotionl exper PR valu e .
| Aten of concemn - or other instruotlonal matetlals raotlon oxperlenqea forstudents Developing valuen / Intellectual akilla \
N o

" PHILIPPINES (contd) . ' | s i
oo L ‘ : ' . ~ Audio-visual alds ~ ||

\ roo e - ' o Short and perlodio te“qtn : ‘ .
o ‘ - ’ , " Models [ \\
o ' Charts and illustrutions\\
o . ; , L ' Use of reforence‘a‘ \\ Eh
R | 8 Community health, 1. Pattems of life in the microscoplo world ~ Class disoussion ‘\ , \Awureness on the roles of micro- organlsms in
‘ - hyglene and nutrition *~ *  a) roles of micro-organisms in the Laboratory invostigations\' the human body; varlous types of common
: o © v humanbody . Use of audio-visual materials; * diseases, causative agents of common infec- ‘
" Blology 2 o b) disoases, types, virulence immunity 1.e. films, film strips o tious diseasos, their spread, prevention and : .
_ resistnnce o ‘ 2\ troatment . L . . :
Distribution of living . . . o : o ‘ o ‘ . : , . .
E iologx‘ 3 . 1. Organ. syutem of orgnnisms, structures c .Lnboia‘tory activities ! ' Stimulute students interest in udvunced topics N .
“ 7 Ultra structures : and functlons o o . Film showing | inbiology . . : g‘
» LT - B - Use of references Awareness of structure-function relntionship ¥
. Biology 4 © - 1, QTBFH-.SYSte‘ms‘of‘t_he body " Independent researches " Awareness of community problems- a ’
' Bio-energeticsand’ 2. Ecology of microbes © - © Laboratory / field activities Understand and evaluate the contribution of
self-regulation - - \ " 3.'Community problems . Classreports/discussion . science and technology to the chnngesinthe '§
- . . C ' L - , ‘ . Audio-visual aids ' commumty o N
R o L .. short and periodic tests g -Awarenessofcause and effect as wellas g
e : R ; " Models | knowledge on pm engion of diseases affect- - _',éfa .
" Charts and illustrations = | ing the organ-sys.te. G ]
: S P . . — Useof-references ' ‘ : 1 ,f I " : 8
: i © IV, Skill developnieni _ 1.'Science asinqmry C ;. Class discussion = - et Development of inquiry skills using scientiﬁc - § -
Fee : Biology. 1. - | a) definition of scientific process o  Laboratory investigation . - . process 5 |
‘Nature of science . - . b) stating scientific PfObleﬂi . *  Actuathandling gnd manipulation’ -Choosing desued characteristics in keying out o .
" ST e c) formulating hypothesis = . .- of microsgope . : ‘-organisms Ll ' § o,
microscope ] v : sl ) 7 R - )
‘ L P Co . Construcuon of dichotomous key * 8

o

vy
L




(X . . : . [ ¢

Coneepts/l'rlneiples T tont o ayllabus v ol exnorionces for students Dovelopiog valies / Tntellootul skills
Aten of concem Lo omther Inatmotlonal ‘materlls_ Practice exporlence for studen piog v _/l aotunl 8 la
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' - PHILIPPINES (cont'd) ' o l
T L S . cl) designing simple experimentd Bixoereise on Identification pf
W : » I .'8) organization and interpretation of data  organisma

f) framing genoralizations’ '

2, Manipulation ofmicmncope v
a) types of microscope -

: 7 b) use of mieroscope _ | Ny
a : B o) manipulatlon and focus - S
' ‘ : ) magnifying power \ _ ,

ey

o) eatlmutlns sizes of mioroscoplo objeota

3, Diversity among living things, construo.
~ tion and use of dichotomous key

- Blology 2 - - 1, Individuals and populations . Construction of growth curves. and  Skills in constructlon and Interprotation of
g ' The blosphero ' a) population density dlagroms and graphs : curves, dlograms and graphs
o> S b) determiners of population L ' ‘ A
' c) patterns of population A '
: d) growth arid population cycles _ . 4 A
Biology 3 - ‘ 1. Biological tools and techniques - ‘ Lnbomtory nctivities . Skills using biological tools and techniques '
Cellular organization ). staining technique for iiving nnd ~ Actual use of nppnrntus needed o o
and functions fixed celly ‘ -
. b) centrifugation - : : , P , :
¢) micro manipulation 7 ; - o
d) autoradiography . o o '
') chemical analysis |’
_ " f) the microscope 4 _ _ , ‘
o " Biology 4° ~ 1. Bio-energetics T Independent researches on speciﬁc " Applications of scientific process through
' 2.-9 A Indepth SoUrce oi‘ - 2. Self-regulation -~ - o _ topics, especially related to those - 4individual investigation
- b " gelected topics ' . 3. Self-perpetuation: reproduction < affected by science and technology - ~ Awareness of techniques used by scientists / ‘
. ' .+ 4, Self-perpetuation: adaptation - . C _ : technologists e 2,_};’3




Area of concem

Concepta / Prllwlples in text or nyllulma

or other lnntmotluna\ materlals

Practioal experiences for students

Developing values / lutelleot}ual‘}akmn s

FHILIFPINES (cont'd)

A\

VL

SYI

Use and conservatlon
of natural resovroes

olo

- Self pemotnutlon:.
adaptation

lntomatlonnl under~
standing

Biology 1 |

Nature of science:~ -

divorsity of living
things

- "'Blology_ 2

Evolution of life '
processes

. Biology 4
Self perpetuation:

- adaptation

:and control

L Eoologlcul Interrelationships

2, The ecosyatem
3, 'Responsibilitles of a sclentlst

1,-The world of sclenco
2, Manipulation of microscope

— brief history, of development
3, Divorsity among llving things

~ short history of classification

1. Light as energy for tifo
— historical background of
photosynthesls

" 1, The structure of socletles
“ 2, Social adaptations

3. The ecosystem '

4, Science and society

' Environmental pollution 1. Extensive use of pestic}des and ,

insecticides

-
[

 Tndependent rosoawhes B
. Laboratoe) / Reld aotivitles

Class reports / discusslons
Audlo-visual hids

Short and perlodic tests
Models

Charts and {llustrations
Use of referonces

Class dlsoussion

Rending asslgnmont.

Ny, f

. Class dlscues}on

: Independent researches/case studles _‘

' Independent'reneerches

Class report }discussion

- Audio ~visual aids

Short and periodic tests

, Charts and illustrations

Use of reference

Gathering co e mutlon .
AppreolatiOn rtho orkot‘others

Awareness of eologloal problems

Underatand and ovaluate the contrlbution of
golence and technology to the wse and cmmor-

vutlon of natural resources

i
i
o

rd

&

Awaroness and understundlng of tho works
of sclontista .

i
/

h

Understand and evaluate contributiom of
sclence and. technology to societios and the
ecosystem . ‘

/Awareness of ecological problems arising -

i 4

-
-

easdod Ragunoo worf 821G0% 3.



C & Ares of co AR C°“°°P“/ Principlesintext or syllabu Practical experiences for students = . Developing values / Intellectual skills
; Asea of concern or other instructional materlals \H pe B . -, pine ! ‘
PINES (cont'd) o - ‘ ‘
2 Effect of detergents and biocideson = Laboratory activities - . from recent advances in science and
R . soil organism’ - ' ©© Class reports /discussions : “technology \
~ Biology 4 . 3‘ Relation between popuiation increase  Short and periodical tests o Development of proper attitude towards
_ " Self perpetuation: . and pollution S o ‘Audio-visual aids o ;5* environmentsl p °““ﬂ°“ and control -
adaptation ' 4..The ecosystem o o Charts and illustrations . oo Understand and evaiuate the role of )
- C s, Regponsibﬂiﬁes ofa scienﬁst © Useofreferences. . - science and technology in coursing, pre-
. o v » e venting, finding solutions thems
. .o o S , o . - .on environmental pollution
VI Molecular aspects 1. Theweboflife - : Laboratory exercises o Experience in discovery through the
. Biology. 2 . = flow of energy and cycle of materials Constructing diagrams on energy flow - - investigatory approach
- A. The biosphere . = pattemns of energy transfer . Audio-visual aids i.e., film strips, Create desire for scientific research
o o T 2. The basis of life e overhead visuals. S S
% B. Bvolutionoflife 3, The origin of lif  Useof reference materials
. processes 4. Chemical energy for life: ' Class discussions
o .— ATP and energy currency in the cell
, *C. gri‘;ﬂnm of — reactions of respiration :
- L . < 5. Light as energy for life
e o g-tl.. . mechanismsof photosynthesis _ _ A L w
S o 6. Master molecules o j - - : S e
. , L thelanguageoflifeproteinsynthesis ‘ . o o
. - Biology 4 - 1 Physical and chemical approaches to life lndependent researches =~ - Locate indepth source of selected topics
) Bio -en‘ergetics 2. Energy utilization =~ . ~ Laboratory activities =~ . - .. Understand and evaluate the contribu-
o : o . o - Class reports | discussions - tions of science and technology to the
\\ SRR S SR | :  Short / periodical tests - ' ‘ ._growthinknowledge .
i P S .'- o c . Audio-visual aids
. L - ' o : o Charts and illustrations
) . o 'y _» . Useofreferences
2.3 e s 2.1




- Area of concemn

: Conceptl Principles in text or syllabus

‘or other instructional aterials

Practical exoeriencea for‘students

Developing values/lnteliectuai sldgs s

PHILIPPINES (cont'd)
IX Genetic aspects :

Biologz
. 3 Genetic continuity

Bzology 4 .
If perpetuation:

' adaptation :

"1, Mitosis andrneiosis

2. Work of Mendel
3. Probability of genetics

* = binomial expansion

4. Patterns of heredity :
a) dominance and recessiveness
. b) incomplete dominance
c) multiple alleles .

" 5. Patterns of life in land

— factors that affect distribution of
terrestial organisms -
* — biomes; ecological succession
6., Patterns of life in water '
—, inldnd water habitats
. — marine habitats S
— factors affecting distribution
of organisms

- adaptations to marine environment

1. Possible outcomes of any form of disrup-

. tion of food web through - .
. 8) elimination of predator population

b) e ation of parasite population
c) extensive rise of pesticides/ insecticides

2. Prossndconsof o
a) implementing * green revolution
'b) monoculture = .
- ¢) streamn channellization
_d) construction of dams

. Laboratory activity on blood

type genetics
Use of audio-visual aids -
Use of referénces -

L~

Independent i'esearches

- Laboratory activities
" Laboratory reports
- Participation in class discussion
. Short and periodical tests '

Audio-visual aids :
— invitation to inquiry slides
- films

- — overhead visuals

— BSCS single topic-films
— techniques films - -

' 'Us_e of indepth source of selected topics
Awareness of ecological problems arising

of science and technology to our society

Stimulate students interest in advanced

topics
- Awareness of genetic coneepts import-
) 'ant to the individual

%

from recent advances in science and ]
technology :
Cultivate the abilities and attitudes
Understand and evaluate the contribution

b wipusddy
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-~ Area of concern

Lo _,Concepts /) Pnnciples in text or xyllabus 7

or other lnstructional materials

| Practical §Xpetience_s for students

Developing values / Ihtquéctual skills

 PHILIPPINES (cont'd)

Bioiog!" 4
Self peﬁ;’etuétion: .
reproduction

8T

A_wlou-

: 1, food pmduction conserva-
- tion of natural resources, energy crisis

5. The role of man as a powerful agent -

- of change in the ecosystem _

. Pattems of heredxty

. Genes and chromosomes
. Genes and new species
."Genes ‘and"population

Models ‘
‘Charts and illustrations

Use of references -

Independent researches
Class reports / discussions
Short / periodical tests
Audio- visual aids

Charts and illustratlons

. Use of references

o,

Locate indepth sources of selected topics -

* Understand and evaluate the contribu- -
tions of science and technology to the
growth of knowledge

L
8
) '
>

. L] -
Lt ‘.'~~§!," ""j.:‘“;“'"i!-
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e . - ‘Biology education in .secondary schools

Grade - ' Objectives Contents
chubhcofKOREA L o o . | .
* (Middle School) - , o S 3 : ’ ’ | o R
: Grade VII ' To understand that living things vary both in structure = - The characteristic struct\lres and living styles of organisms on land, and in
X _ - and living styles according to their environments. water and the method of classification. The concept of cell is mtroduced
’ ' -_Grade VIII "~ To understand-that living things form an ecosystem in ~~ — ~ The relatxonshlp of erganisms.with their envu'onments — they create an eco-

system. Treated here are the concepts such as the community of organisms,

_ _ . AU - their envnonments, circulation of materials and natural equilibrium.

e o L. S o - - o ~ Human populatron and the env1ronment factors for envrronmental pollutlon
' ‘ and resulting problems.

" which they interact with the environment.

- The continurty of life through reproduction, heredrty and evolution

" _ The process through which an organism secures energy, is highlighted.
Photosynthesis and metabolism of organism are introduced

- To understand that the life of an orgamsm is succeeded

- To understand that an organism requrres energy for
‘ - dits sumval

’

: ‘; .-'.,_l.: re - f' (ngh SCh001) B : ) ) . . o .

, S Gr‘ade X -
| % Grade i

— To understand the basic concepts of life phenomena "
'~ To acquire basic skﬂls of mqt}%}"
- —~To understand the diversity of organisms, continuity_

into life phenomena

of life and the posrtlon of mankind relatrve to other

organisms

—.To apply concepts and knowledge to real life and
mdustry in a way that contnbutes to national :

development

o

- Drversity of organisms: concepts used in classrfymg orgamsms - ammals, R

plants and micro-organrsms o

< Structures and functions of an orgamsm a cell and a group of cells, meta-

'~ bolism of an organism and functions of plants and amma]s

~— Regulation and homeostasis.within an organism:

How an organism is regulated and maintain homeostasis. Homeostasis,
- regulation and behaviours of an organism are deatt with.. The' prmcxple is
that an organ, consisting of cells, carries on its own functions and interacts
with othérs to effect an orchestrated functions of an organism. There are
two ways in which ari organism reacts to a change from outside. One way’
is to'maintain stability within the. organism and this function is called
homeostasis. Organisms manifest it in a specific behaviour by controlling

" hormones and the nerve system. Here comes an act of regulation withm

an organism

.

 sasdod Aagunco woirf $27qJ
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e o e . . _ o
L Grade a LT T Objectives C Lo ‘ . Contents - .- 8 :
Republic of KOREA (cont’d) §§ -
’ - Continurty of life R T
T Pattems of reproduction and development Thls topic introduces the g .
C ‘,.- ' concepts of reproduction, nascency, heredity, the origin of life and evolution &
S a8 a means through which species maintain the continuity of life and under- § :
go the protess « of evolution. The process of development, by which a single - o
fertilized egg undergoes cell division and becomes an organism and how xt =
‘ has evolved are important topics -
\ , TR g . -
Orgamsms and their envuonmenfs ) : = ' ’
“This topic introduces the concepts and pnnclples of. ecosystem The .
. i * problems of popiflation growth and enivironriental pollution are understood
" in this contexf. Dealt with under this topic are an individual organism, com- -
St munity, ecosystem mankind and its environment, production and consump- -
g “tion of food, circulatich and decomposition of materials, and natural equi-
: - : . e libriuni. What is unique about this unit is the intensrve treatment of various
o o T problems caused by rapid population growth -
. \

i r', 2N . : . . . ) ) . . . L . ) . . . . . . -
. . . ' . e "I X . .
2 ) b . . . o "V ¢ o L » . °. Co L : : . i
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T e ' Conce ts/ Ptinci les in text orsyllabus  Practical experiences Teaching strategies DBeveloping valu
- - Area of concem or gther mstnll)ctlonal maten?’ls ' for studlénts ‘ methogdologigsi / Intel]lecl:ua% sltllll:”/ . ‘
' 'Repubhc of KOREA (cont’d) v . St
Environmental aspects A s
(Lower Secondary— . .- L :
Grade VIII ! . - -
Nature and life _ - : EOREE T
* ~ population problems, ~ — Impact of environmental factors . — Students analyse the population ";-_- % Studxes on the gro v
“human and environment, on human species . - increase and forecast the popula- _ - “ of human species A,
population increase,” . _ Effects of population i mcrease . tionof the future SR Dlscussxon on the popu:' 4. o
.. population control ~ ‘on environment ~+ - ~ Students observe the effects of S lation i increase in relatxoq a
S ' . — How to control p0pulahon - 1. space and food on the i mcrease ‘of - to the increase of amrnals
~ increase R community . - o = Use the statistical data
: _ — Discuss the causes of populahdn : "about,populatlon growth
N explosion and the, effects df popula- - - in'Kdfea and the other o
; tion on human environment  *** - - coun nes ot S
— Estimate the number of population e C §
y on the basis of birth rate : v S L §“
" Environment pollut10n,~ — Charactenstlcs of envn'onment — Students report their experiences and - Illustratxon of examples — Human beings are Q
air pollution,” . pollution information gbgyt 2 pollutlon water of soil pollution (eg, .  anessential compo- °* -
- water pollutioniy "~ . - How to detenmne the envxronment " - §mog, the destruction of . nent of the eco- '@
- soil pollition™ .~ 7. i ! nursery in the South coast - Systemand environ-
g . _ their nelghbounng environment . caused by the industrial ment pollution - &
e ‘ Examine the degree of pollutionin ~_sewerage, fish with wrap- = exerts harmful N
- the sewerage and stream water ped backbone in'Han'river  effects onhuman -8
’ 4 o of - ~ Discussion on the result of beings S8
Cite an example of soil pollution C Q
' Examine the process of transfer and destruction of ecosystem — The conservation Q
i accumulation of pollutants in the by environmental pollution  of nature should ]
' food web to human life . aim to achieve the 3 -
_ equilibrium of s
‘;f . ecosystem. ,g
[y T Q
',
> : .- 2% N
- \,; \}

2[.
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_‘ Afea' of c'oncéni o Concepts/ Principlesm text or syllabus " Practical expenences " Teaching strategies " Developing values/ N ESU-
Sl ; or other mstructional matenals forstudents - /j methodologies . - - * Intellectual skills S
N Republnc of KOREA (cont’d) _ . o P . E -
- Conservation of nature; - Signiﬁcance of conserving nature ', — Students observe the limited s Studies on the drains of ' % :
. utilizatlon and conserva- . i in view of economlcs and environment - availability of natui»al:re; i natural resources; fossil '- g :
tion of natural resources . sources which are essential .. fuel R §+
and land; measures for . ;" How to. coriserve nature * ' forhumanlife - - ‘ .
the conservation of o R Dnscussxon on the move- o N 7 § .
_ . nature. - ment for conserving - : e
: N B - ~ .nature, what should o : . o
_ ‘ _ we do for the movement - . SR
v 4 v K . ] . X R
b Molecularblology and : R,
- genetic aspects . o
S (Lower Secondary— - .
. GradeIX) ‘ . ®
% Continuity oflife - _ o . _ N _ . L
- Heredity o — How the characteristics of pai‘ents — Investigate the procedure and - — Studles on vanous genetxc o
‘Mendelian Law, . are transferred to offsprings "~ - findings of Mendel’s and phenomena , : o B
- . ._'.im(:lom({)l::e dominance, . _ (haracteristics ofoffgpnngs are- e CF’_rre'?S’s experiences Mendelian A S e
- an dm ‘: vmahon—'—"‘_deﬁm‘n'e-d by environmiental and . —.Observe the individual varia-— incomplete'dominance '
| ;n g:u aiﬁ(;n,' " genetic factors v . " tions of leaf size and discuss- sex-linked heredity
bel‘e ty uman o wi : i  the effects of environment . — Discussion (¢ ., about the .
emss : N : : ' on the éxpression of charac-’ factors which affect the . S
teristics : characterisucs of offsprings) S
. — Compare the characteristics of — Explanation of the genetic DL
monovular twins and diovular . . diseases of human
Ctwins .. — Explanation of the famﬂy R
— Examine taste blindness and tree -of Darwm - . S 2 e
AN draw the family tree - . : L S L d
s . . .
> B N . g
R . iy . :
@ - . \ ‘ ; ’ ¥ N

el

b H* \
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Envu'onmental aspects and apphcatlon to agnculture

Concepts I Principlesi in text or syllabus--  Practical experiences ~ Teaching strategies/ . Developing values/

oL Area of CONEEM 41 other mstructional materials, - for students ~"  methodologies Intellectual skills
. THAILAND T ‘ S ot -
1. Ecosystem \ Living organisms .s}év_ivein environ- _ -Survey of the school envxronment = Use of informatxon and Yllus- . — In field trips bring out the
‘ P ments appropriated for their exist- . .Observe, record and discuss the - trations from various sources aesthetics of the natural
Yo : ence j o i . environmental conditions and the iscussion . _ environment ‘
- E - Lo : ;'elatlonshxps among living organ- . o : . When observing habitats
Sms ' ‘ o . " have the students restore
Conduct an experiment. concernmg S C . them to original state °
* physical factors that influence ' : - o
ST ‘ - fresh water snails and water plants,, ¥ ‘ _ o ‘
-2, Transferof . The continuous relationship betwéen” Discuss and give examples of food~‘— Dlscusmon s — Application of knowledge — e =
energy. = - _orgamsmsm terms of eatmg and cham _ T ) * - and understanding of. scien-
- -. " beingeaten. = o Prepare a food web m: the food — Useof mformatxon related . tific concepts to real hf° _
P . . Food cham and food web e . they eat at one meal ' to student's realife situations situations S
. . : T i . . . . - . o
o _ Some natural advantages inour - Discuss the simple process in makmg — Discussion .. - - N\ Application of scientific b
- ' daily life received from the gcapa- student’s own organic femhzer — Use of local resources knowledge to reallife needs = &
, bility of the decomposers tocon- | _ R ‘ ] : C : S X
_ "o vert waste materials mtp fertillzer B ' - Q
o 3 Pyramid of - Living organisms bemg eaten out- Write a pyrarhid of numbersof a . — Discussion . g
o ‘ ‘numbers . number the consumers ‘- | : food v_vefb ﬂand.dxsgt.:;; the mgntﬁ-_ — Use of illustrations from e Interpretntion : % o
L ‘ cance of the size difierence various sourceg,, ) - 8
4. .Population " Amount of food and space control . Discuss John Emlen’s study . Y Discussion - . | — Interpretation of data . v 'Té”
B the population size - __ o .= Useof: ahxstonc Np¥estigation ' I
‘ .-~ " ‘Arapid increase in the number of Design an experiment to test - Expenmentat:on e, — Designing an experiment - 8.
'. ‘ organisms in the population make - whether space can control the | _ Uge of local matenals o 85
g <.. . the food and space become inade- population nu'mber : . g \ ‘
‘ S quate / ' ' : : '.-U :
o © The size of any populatlon fluctuates Interpret graphs showing the change - DlSCUSSl(m — Interpretation of data ',_g '
. e allthe fime - . - " of population size in both laboratory 4 o - 8
: : and natural condmons ' . o.
2 LA 0 ! B i




Ai'ea of concern

Concepts / Prlncipleu in text or syllnbus

or other lmtructlonal materials

Teaching strategles/ '
. methodologles

Practical experiences
for students

Developing values/
Intellectual skills

THAILAND (cont'd)
The ﬂuctUatlon dependu upon the

5. Cycies of
substances

.6.A Succession "

. pST

+ 7. Pest éontrol
10 SRR

)
W S
(96N

time, place and environmental

o conditlom

7 All substanceu come from the earth

in the fogm of either elements or
d .

. compd

Two types of circulation; one is:
the citculation to atmosphere, the

v otj}er s not atmospheric circulation .

Successidn is a series of feplacemen'ts

by more and more successful com-
munities

- Under certain cifcums_tances, a
v ‘climax community is altered whi
- can be caused by several factors,

both natural and artificial

- Many kinds of living organisrﬂs
"damage human, plants and animals, .

ch

The most crucial of them are those
that destroy agricultural products

- and are consequently of econormc .
",nnportance : _ .

There are several methods of pest
“control, mechanical control, natural
" control, biological control and
- chemical control

“calcium and the relntionships be-

. found in the sun'oundlng environ-

human economy’

— Use of local research data |

Examine a table oh essential sub- — Discussion

stances in living organisms

Discuss the cycle of water, nitrogen, — Discussion :
Use of information and illus-

tween some of them
v T
Examlne samples of successions

Dlscussion .

ment Use of local resources s

‘Give samples of changes ina climax — Use of :llustrntions from

community and discuss the effects
on human and natural resources

various resources

— Use of local samples

' Discussion -+

— Use of glide-sets

— Use-of local resources

— Use of information and
{llustrations from various
souices . | i

— Use of slide sets :

— Discussion

Give examples of ifnporta’nt pests -
and describe how they-damage

3 ’ A..' ‘

— Use of local resources

— Discussion \} ‘

Discuss and give examplés of
methods of pest control found
from daﬂy life

* in newspapers, magazines

- trations from variops sources

"~ Use of current related articles

— Impression on scientific
_investigation carried by
local scientists

Tt

Interpretntion of data

T~ ,1Tnterpretntidn of data «

~ Recognize those factors
which influence changes .
in environments | :

—~ Recognize roles of pestsand -

-needs of knowledge and

understanding in pest control

= Applicition of knowledge
. and understanding in science . -
cunc' ts to real hfe sxtuatnons

uoxgvonps Abogorg

¥ ur
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SST

Concepts / Principles in text or syllabus

Practical experiences

Developing values / N

" Area of concem Teaching strategies
_or other Instructional materials , “for students methodologles Intellectual skills
THAILAND (cont'd) | | | .
Any fbesﬂclde is advantageous in Discuss the disadvantages caused — Discussion - - Decislon making in using

8. . Pollution:
" — Water

pollution

pollution

. = Soil”

—~- Other -
pollution

pollution

one way but disadvantageous in
another. It may have effects on

. human or domestic animals and

may also cause other problems

. suchas pollutlon )

Major sources of water pollution are

waste from houses, industrial and
agricultural and agricultural areas,
dependent upon environment and
vocanons of people

.

The eradication method consists of

jprocesses to get rid of dlssolved and -
, _undissolved materials

Main sources of air poliution are

~ exhaust air from factories and cars :

. Soil may be polluted by many

factors, either natural or artificial

* Other pollution such as noise pollu-

tion, visual pollution etc., are also
problems in our daily lives- '

by pesticide
y pestic ‘ 4] &

. Give examples of sources of water

pollution o
Discuss how organic and inorganic
waste cause water pollution

"Measure dirtiness of water

~ Observe and record effects of herbi- — Discussion
cides and detergents on aquatic

plants aad a_nimals

Make a study tour to standardized
factories to observe working pro-

- cesses in water purification

Interpret gr'aphs's'howing per cent
of gases in samples of polluted air

Discuss and give examples of disas-
ters caused by air pollutlon

Discuss and give examples of SOll
pollutlon and its effects

DlSCUSS and give examples of other
,pollunon :

v

. — Use of loc:al resources

.~ Use of]ocal resourad
- DlSCllSSlOﬂ

— Use of local resources - pesticides

— Use of information and illus-
trations from Vvarious sources

P
Y

- Discussion

— Recognize their roles in order’
~— Use of local resources. to cope with problems of .
— Use of information and fllus. ~ Pollution R L
trations from various sources y ‘ L S o :
" — Experimentation ~ Measuring | o B
— Observing . . . [ .
- Recordlng T v o \
S - Interpretatxonof data -_'-'.,' e . '.:9:
— Study tour . - Making conc]usion o TR | E
—. Use of local resources : Recogmze the crucxhl needs . 8 .
- Dlscussion R . -of waté¥ punﬁcatlon of ' "\ Q v
‘ ) '- i 'l’_’ @dus\tpal Works .- D J 5,00
| . ‘i A AT :
— Useof informatlon and 111us- lnterpre(tatlon -~ X :

b S N
v e, o

trations from various sources L ot
4 H AN C N AR

o Recogmze eE%q‘ iy

;2 pollutfgh L

! ;A‘Q_ - Recogm hum:
— Discussion’ 57 o 'ﬁmapo'ﬂunon
~ Useofshdesets ! SR

— Use of Igcal. resources
- DlSCUSSiOﬂ

":
‘v
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Concepta / Princlples in text or syllabus’ Pratical experlences

.

Teaching strategles/

"4Aien of c9h.c‘ei"n Developing values /

.+ or other imtructlpnal materlals * for students

| THAILAND (contd)

9. Comer;la\ﬁ'on S Soll;wﬁiﬁr. xt;lnéralq; foreati. pasts Dlgeuss‘and give examples of
: : . ures and other natural resources natural resources and methods

- are essentlal to our exlstence. | in conservation
K - These tesources are now deterio- :
' ' rating by various agents. The
consérvation of natural resources
is a very cruchal issue. -

S 95T

" mothodologies -

- = Use of local [e5OUTCES,

— Use of slide séts
— Discussion

Intellectual skiils

.~ Recognlze the cruclal needs

in the conservation of
natural resources

21

-
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Genetlc aspects

L]

Area of concern

Concopta/ Principloa in text or syllabus

or other instructional materlals

Practloal experioncos
for students

Toaching stratogies /
meathodologles

Doveloping valuos /
lntclluotual skills

LST

2. Genesand
- chromosomes
200

", THAILAND (cont'd)

' 1. Horedity . Characteristics of living organisms

. can be inherited from one genora-

tion to the next, they are reforred
to as genetio characters

Certain characters may differ very

. little from individual to individual .

Monohybrid and dihybrid cross

The environment affects characters

. of living things

. A

Evidences indicate the location

: of genes on chromqsomes

Sex deternnnatxon and sex hnkage

. 4 Sex-linkage in man

Observe difforent characters of
the members of students’ own
familles

Study the continuous Vnriution
in height of a group of their
friends '

A9

Interpret data and information
given concerning monohybrid

and dihybrid cross .

_ Conduct an experiment on
ratios and probabilities

Interpret the information given
and answer questions concerning

effect of the environment on
human characteristics

Conclude from cwdences glven '

.'\

~Explain results of breedings in
drosophila by usmg Morgan s

hypothesis

Discuss the inheritance ¢ of
of hemophilia ' :

— Uso of facts obtalned from

daily life

~— Use of facts obtained from.
daily life. . -

— Obsorving

— Organizing data

- O.bserving ’
- Mensuring

'~ Organizing data

— Use of local data and .
‘research findings - -
—Discussion

— Experimentation -

' " — Making conclusiont

~ Impressions on sclentific invosti
gation conducted by local gono
ticists

lnterpretntion of dntu
~ Observing _ :

"~ Numbering -

— Use of photograplis of the
nation's famousathletes .
- Discussion.

— Discussion
= Use of information and illus-

— Making conclusions ‘

~ Application of knowledge and ;

" understanding of scientific con-

' 22 cepts to real-life situation selec-

tion and breeding

- lnterpxetation of data -
— Making conclusions :

trations from various sources -

- Discussion

— Discussion

lnterpretation of data ‘
- Inferring '

- ,Intei-pretation of data .

o

]
5
. g .
3




Aren of concern

Concoptall'rlnolplou n tokt or nyllabm Practical experiences

Teaching strategles |
methadologles

Developlng values /-
Intellactual skills

THAILAND (cont'd)

3,

4

8ST

Stmotum and t\motlon
of DNA

Mutatlon

_orother lnstmctlonal muterlalu

A DNA molooulo 1s describod as
a long double-strand atruoture,
like a twisted ladder

'DNA oan roplionte in an oxaot

way and oan oarry inforinatlon

* Errorg ln DNA roptication may
occur, The orrors may result
from elthor environmental or
other causes .

for atudontu

ABogo2d

-

Examine and intbrpxet informa  ~ Use of resonroh results Interpretation of data

“tlon reported by Watson and

Ctlok ’ K

anmlneadlngwm showlng ~ —
ropllc_{nlon of DNA _

. L ‘
Examine and discuss the ro«. ™ =
" search findings reported by

Mutler '

- Discuss the process of selection —

|

fmgl\d, by genetlolsts.

Discussion

Disoussion

Discussion

~ Drawlng conclusion

22 UDLZ

~ Analysing -
—~Syntheslzing

- Improssion on aolentlnt swork
nnd endoumur

sy

S Appllcntlon ofunderstandlng of .

.., concepts in selection to real- li{o
K, ultuntlon for botter furmlng '

R
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Appllcatlon to Health and Nutrition

Practical experlenuen Toaching strategics - Developing values /

“Area of concern -

’ Concepts / Prlholples ’n toxt or ayllabns

for stndents _methodologies

_Intelleotual skills

THAILAND (cont’d)
1w Nutrltion

- Qptimal dally Intake
of onlovles

- Balancod intake
of foad

—~ Probloms in
nutrltion

6ST

2. Digestion

3. " Respiration in man

ry

254

or other lnnmlatlnnul nmterlula

The oalorle Intake vales, (Iepemllna
on paople 8 physloal notivitlos

Sufficlont and well-proportioned

‘Intake of nutrlents promotes growth
“In children and malntains o hoalthy -
 body in mlults

A problem oecurrlug 0 rueal arons
of developing countries Is the lack:
of sufflcient protoin and fat; 70 to
80 per cent of people’s total intake

_ of food Is carbohydrate

In Thailand a sizeablo portlon of
the population suffer from pro-
tein-deficiency-relnted disonses

Swallowlhg involves the co-opera-

. tive actions of parts of the mouth
“cavity

Large intestine plays role.in water
re-absorbtion -

Some lurig diseases decrease the

_ surface area for gasoxchange

- for poople at differont ngos
.l woxoH,

. nations 1 -

Examine and interprot o table

. Discuss causes and effects of
lung dlseases, including treat-

L)
v R

= Use of data from varlous
soureos; looally and
globally

Interprot graphs Indicating the
oalords roquirements per day

-

Iutorprot a tabl showlng the , — Uso m‘dnm and lmwtm-

.proportions of protein, fat and tlon
carbohydrate that one should .

* consume per day
Tuterprot graphs hidlcuthlg the - Discussion

amount of daily protein con-
sumption of people in various

~ Uso of information from

concerning number of poople * local resoyfcos

- suffering from protein deficien- — Dlscusslon

cy. rolatod diseasos roported by
hospitals In proyinces of Thailand

Discuss tho possibility of acci- — .Dlscussion

“dentg in swallowlng '

Discuss the causes of dlarrhoeu - Dlscusslon

and constlpation -

- Dlscusslon
ment and prevention varioug sources _ -

o

Le

- Use of data anid lnformia- -
-tlon from varlous sources

"— Uso of illustration from '

"
.

- | lutorpretutldn af data

[

»

~ Interprotation of datn

- Tntorpretation of data

_Interpretation of ‘(Iute 3
Recognize the importance of
_ application of knowledgg and

l

{

understanding of nutritlon for ‘

. bettor living

l

_standing to real-life situution

£ Appllcatlon of scientific under-
~ standing to real-life situation

Application of scientific under-
standing to real-life sltun_t\lon

Applicutlon of sclontlﬁc under-

ddy

:p zapus
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Concepts / Pnnc:ples in text or syllabus .

‘Practical experiences Teaching strategies/

Developing values [

4,

.— Temperature regula-
tion in homeotherms

N

Micro-organisms

‘is rélated to the environment.” The

animals can maintain an almost con-
stant body temperature

i

Micro-organisms cause many

diseases, but many of them are of -

© economic, pharmaceutical and

‘sanitary importance

" micro-organisms

_ Discuss the-éxperiments con- — Discussion

ducted by many scientists

R — Use of information and
eg. Pasteur, concerning

evidences from various
. sources

ducted by many scientists  — Historiclal approach
e.g. pasteur, concerning the = -
study on micro-organisms .

- Examine an experiment " Discussion -

showing Koeh's postulates .

g

- Area of concemn, or other mstructlonal matenals for stidents ‘methodologies Intellctual skills.
THAILAND (cont’d) o ' N
Transport system Blood pressures ¢ of p,eople at dlffer- Measure their own pulse 1— Use of student’s own body  —; Measuring
+in animals K ent aies, sexes and physical actxvi- rates in practical work — Observing
. ties are different ' — Recording
S. Honnonesé ’ ~The prcsence of glncose in urine Discuss thc results of experi- = Discussioni' — Interpretation of data
— The discovery of could be a symptom of the diseases ~ ment conducted by Banting, — Historical approach — Awareness of the history of a
.. insulin . called ‘diabetes mellitus’. Insulin . Best and Macleod = oo biological concept
‘treatment and diet control can help : o
N e a diabetic to live a normal life - o . o oo
. — The thyroid éland ' ~ Treatment with iodine cured the Discuss the discovery made ~— Discussion - Interpretahon of data _ o
' goitrous animals . . - by Bauman and Marine. . . —-Historical approach’ - AWareness of the history of a.
\ Making suggestions to-add , . blologlcal ‘concept .. _
jodine in drinking water - ‘ -~ Apphca‘tlon of scientific knowl: .
e and table salt . ' edge to real-ife situation
6. Human reproduction The menstnfal cychcal changes in  Discuss steps of menstrual — Discussion ‘ — Application of scientific under-
= Menstrual cycle “ovaries and in endometnum hmng, cycle : —. Use of data and information standing to real-life situation ™ -
' : of human female . ' of everyday lee h o -
7. Behaviour The body structure of homeotherms Discuss the expenments con- — Disclission =~ Application of scientiﬁg,knowl'- :

edge and understanding to
real-life situation

<]

— Awareness of the history of a
- bjological concept -

— Interpretation of data-

%
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- Area of concern
L or other mstructlonal materials

Concepts/ Prmclples in text or syllabus

Practical experiences -
for students

- Teaching strategies /

- methodologies

Developing values/
_ Intellectual skills .

THAILAND (cont’d) o
1t is.necgssziry for man to preserve
food or.food products so that

- they will last longer without

- spoilage '

9, Control of micro-
organisms -

Diseases caused by nucro-orgamsms
can be controlled in many ways

Our own bodies have mechanisms
to prevent and cure diseases

]

19T

N
x
&y

Discuss various types of

. food preservation

Observe the properties of
disinfectants and antl-
bxohcs

Discuss the process of
immunity, production
Examine and discuss
Jenner’s work .

Discussion

various sources
Experimentation -
' N

. . Tig
Discussion -

Historical approach

Use of information from

— Application of scientific knowl-

edgé to real-life situation

- ‘Apbhcatxori of scientific knowl-

edge and understandmg to real
hfe suuatlon

— Awareness of the hxstory of a
biological concept.
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III Emergency procedures

g

AN INVENTORY OF SCIENCE TEACHING COMPETENCIES'

) Appendix D

(Sccondary Levcl)

Equrpment and mstruments

The secondary school blology teacher should be able to use:

1. alcohol and gas bumer

2. balance: SR
a) beam CoT T
b) platform
c) spring

3. barometer

4. burette

5, graduated cylinder

© 6. distillation unit

L Laboratory procedures and techmques

. . 4

7. drssectmg mstruments

8. incubator

. 9. manometer . '
10. compound mrcroscope

- 11, prpette

12. power supply (AC and DC)
13. thermometer

14. drying oven -

15, water bath

The secondary school brology teacher should be able to:

A prepare S

1. temporary slides - v
" a) squash
-b) smear . . ©
c) wet o '

‘ J2. solutions

a) molar - : D.

~b) percent
c) serial drlutron

3. culture media -
a) sterile liquid - o
b) solid E

4, srmple stams

"~ B. use techmques involving

.5. chromatography . - F.

a) paper _
b) thin layer

6. gas'collection.
1. han't_ﬂing and storage of chemicals
C. isolate, culture, etc.
8. algae ’

‘

The secondary school biology teacher should be able’ to:

A. administer first aid for the followmg
1. eye injuries '

4. severe Bleeding

9. bacteria ’
10. cells
11. Drosophila .

" 12. molds

13. protozoa

“care for live animals in the laboratory '

14. amiphibiang
15.“birds -

16. small mammals’
17. reptiles

.~ set up and maintain

18. an aquarium

. 19. a terrarium
do the followmg

20. connect and maintain gas cylmders '
21. cut, shape and polish glass rods and tubmgs
22. determine number of bactena present per unit

volume of solution
23, preserve plant and ahimal specimens -

~ 24. weigh and measure accurately

25. construct taxonomrc keys -

‘2. bums , 5. shock and fainting =~~~ fumes-
3. cuts and wounds 6. animal bites ]
’ 162 .5
P ,:.'-_TI'
2 t)t ‘

7. ‘poisonous chemxcals and

5
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f‘z:e'hce teaching competencies

. oo I

-B'- extif sﬂrﬁ%ﬁﬁ the lalsoratory{

5 D 7 10 earthquakes
fel g, byu%‘fn meins acco“réi othe 11 fire - ¥
‘.‘., type oﬁ%]m e né& ' SRR magl:on/strong winds

gxafpty/p‘reventwe. meas-ures jn cal

tning and elg;fmcutions P RA D admxmster artificial respiration

$= = IV Mathematlcal com?gtenclesé REE o Lo
g R Thg secondary schuoI bxoﬁogy teacher should be able to: - ol -
T A perfonn thé\followmg measurmg 'skills: y  D. construct the followmg

- o , 1. use the following ﬁlstruments o - 1o drawings of 2 or 3-dunenmonal
o s, e a) protractor- . " T s geometric figures _
: : b) drawing compass - - * .11, ‘scale drawings of geometric figures
; ¢) calculator S - 12. graphs of empirical data or of equations -
2. use scientific notation and sigmﬁcant E. perform the following interpretative skills -
digits in recording mez.xsurenlents 13, given a graph (cartesian) of two quanti-
B. perform the following computational skills - . ties, establish the relatxonshxp between

these two quantities

3. convert from one unit to another .
14, draw inferences from a graph

L A ~ 4. compute with measures recorded in
: Co scientific notation with consxderatlon 15. draw inferences frem equatlons of func- .
for mgmﬁcant digits t10na1 relatlonshlps
’ ' C. translate from one form to another (words, F. distmguxsh between
'symbols) statements regarding . 16. proof and verification
“ 5. percentage - 7 17. conjectures and logical conclusions
6. ratio and proportion ’ 18. facts and assumptions _
7. direct and inverse proportion - 19. inductive and deductive reasonmg
. 8. direct square proportion and inverse 20. necessary and sufficient ‘conditions in a
- square proportion . . L glven situation '
L 9 probablhty C ' : : :

V. : Cumculum prOJects and professwnal organizations -
, ~ The secondary school biology teacher should be: .
_ «"\ o o A, familiar with materials from various curnculum pmJects of the country and other countnes

'B. familiar with some journals on Sc1ence Blology and Blology Educatlon of the country and
other countries .

C. fam1har with some of the natlonal/reglonal science orgamzatlons

. VL Educatmnal technology
o o The secondary school biology téacher should be able to:-
* A. describe and use the following-in teaching: 8. reel sound tape recorder
1. instructional modules, - C. prepare / develop
2. inquiry techniques- ¢ . . 79, transparencies

3. jnvestigative laboratory activities
" 4, individualized instruction techniques .
5. lessons which reflect the processes of

D, utilize library resources

. 10. card catalogue -
11. materials in an open -shelf system

‘science : £ 12. vertical files
B. operate afan . . ' 13. indices/ bxbhograph.tes
6. camera T ‘ _ E. use
7. projector . . 14,
2) 35 mm slide proj e{::tor _ 1 techmques of questlomng

15, v1sual aids appropriate to topics on hand
 b) overhiead P‘,°J°°t9? . [+, 16. activity-oriented teaching

¢) opaque projector : * . 17. instructional games,
. . K E \ il B

« =
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- Biology éduéat'z:bn"‘in Asia o r

18. role playmg and simulation. - o K 2’5& mdrvlduals o R
19. group dynamics and IPR techmques 25, natural resources o
F. construct +26. local organizatrons ,

20. improvised equrpment o > H orgamze and supervise ﬁeld trips and ﬁeld
- 21, visual aids appropriate to lesson on hand . studies .

22. models (e.., simple crystals) 1. plan and equip a laboratory for sclence
v G. identify community needs and mobilrze use instruction

community resources, such as, the following ' - . s
in teaching: =’ : : S B identify sources of laboratory equipment.
23 govemment agencres and servrces : and supplres o o w

VII Educatronal funda.mentals
- The secondary school bxology teacher should be able to

A. describe. o :

1. the nature of sclence/mathematics T 14. norm referenced tests and cntenon-

" a) its relevance to non-scientists - refereniced tests .- St
b) its relation to other ﬁelds of D. prepare.. -
. _endeavour . -° : - 15. instructional objectives
¢) its impact on socrety : : " 16. a teaching guide plan which reflects

2. what is meant by scxentrﬁc/mathematrcal " related objectives .
lrteracy : 17. evaluation mstruments/actmtxes wh1ch

3. my personal phﬂosophy concemmg o reﬂe(:t stated ObjeCthes ‘

, " _a) teaching o _ ¢ 18.-an inquiry-oriented mstructronal actmty/
’ .b) testing and gradrng , - ~+ desson
e _ . ) homework/assrgnments - 19, teachmg activities that reflect the nature
Yo ~+d) discipline . : .. and: processes of science and mathematrcs .

4. my ethical and legal responsrbrhtres as E analyse
a teacher L . 20 objectives using drfferent levels of skills

5. some of the recent and relevant (to o 21 test items in terms of the following skills -

C science educa”tron) learmng theones ". ) cognitive . Lo ;
. T i b) affectw‘zI :
‘6 students 4. % - ) c) ps'ycho otor
-, . a) what they, are hke as adolescents Wt F. appl

b) how, they leam ° : '/ . app
‘c) what their goals are SR ‘ 22 a variety -of approaches and strategles in

making subject matter mterestmg tostudents
23. various forms of motivation to stimulate
" and sustain student interest in learning

. d) how they benefit by studyrng scrence .
@g the role of the schools in tegms of

-

). ‘ﬁ”ﬁ“:ﬁ"“es to s;‘“d;’"ts . 24. various ways of meeting individual differ.
b eVl ubil):t’ cot ecﬂ:ve y .- ences for more effective learning ‘ :
. )lresz;)nsr res;]o ,: cc;llnmunlréy © 25, test results and other competency measures
. 0;: ti P r;um:l tr}lla c1>n lwoa . ~in appraising student performance’ '
9 fmadlonf 1})‘ °1° er leyels an L 26. psychological principles in adapting to/ _
’ sorschoot - - ' °. . ‘making a quick. assessment of a classroom :
8. two source books for science teachers situation . '
'9. two science/mathematics books for. . G. prepare own materials usrng science concepts '
) the level T teacher IS . integrated with topics " i
~ B. apply techniques for . . T 27. from other subJect areas
10. classroom management o 28. from-everyday experience
11. textbook evaluation ‘ v N 79. from the local environment
C. distinguish between - : " © H. utilize both deductive and 1nduct1ve reasoning -
12.: ‘content’ teachrng ‘and *process’ teachmg I do applied research in line with subjects taught
13. facts, concepts and principles + . agwell as on other i issues affecting teachers -
. ' T . - andschool
' ' 164 /;)i)’ . E '
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-in Item 2

Atnex I

AGENDA -

Review of current experiences in biology education

'Identificatioh 6f~key biolbgy cohcépts and practiCal-

experiences related to (a) the environmental aspects; -
(b) the molecular and genetic aspects; and (c) the
application to health, nutrition and agriculture

. 'Methodologies, approaches and instructional materials

development for emphasizing the three aspects mentioned

Teaching competencies forfbiologY'tegcherS'

Suggestions for follow-up. actiVitiesvand”qqncérns,which
should be reflected in APEID's third cycle programme.
(1982-1986) S N T

we
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‘> 'LIST OF PARTICIPANTS

Dr. Dolores F"Hernahdez

'Director of the :

Workshop Director - T 5
., . ... .. . Science Education Center LT
"7 - . .University of the Philippines
o+ .+ ¢ . Diliman, Quezon City, Philippines
' Participants . o T o ' .;' b
Afghanistan : Ms. Zainab Zafarlar T e B

Teacher, Aisha Durrani Girls Lycee
. ¢/o Afghan National Commission®for ﬁnesco
- Ministry of Education, Kabul ° :

Miss Aﬂy J: Gonzalves
Lecturer, Holy Cross College
Tejgaon, Dacca

Dr. A. K. Mishra
Reader, Department of Educatlon in Sc1ence
- and 'Mathematics
- National Council of Educatlonal Research
and Training S
Sri Aurobindo. Marg, New Delhi ~ 110016 . - s

-Indonesia. ' : Mr. Kris H. Timotius .
. . Lecturer, Faculty of Biology
Satya, Wacana Chrlstlan University
Jalan Diponegoro 54-~58, Salatiga, -
Central Java . o T .

Mr..-Kunio Umeno

Chief of Section. for Biology Education

' D e Research Centre for Science Education

T A © National Institute for Educational Research .
: ‘ 6-5-22. Shlmomeguro, Meguro—ku, Tokyot

¢ Mr. Shukumal Chandra Roy.

Science Educatlon Officer

: ASchool Division, Ministry of Educatlon
. Agricultural Bank. Building

"' Libuh ‘Basar, Kuala Lumpur

Bangladesh

India

5 .
g
V)
e

Mrs.‘Durga Regml
. Science Specialist
National Curriculum,. Textbook and Super—
vision Development Centre
Harihar Bhawan, Lalitpur
Philippines : Mrs. Lucille C. Gregorio
: A Researcher in Biology
Science Education Center
University of the ‘Philippines
Dillman, Quezon LCity- :
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Annex II: List.of participants

- Philippines’ Dr. Percy Sajlse
- (cont'd) -~ Dean, Institute of Human Ecology
3 L ~ University of- the Philippines
. Los Banos

Republic of Mr.. In-Ho Park.

" Koxrea Researcher T ‘

' Korean Educational’ Development Instltute
20-1 Umyeon-Dong, Gangnam-Gu, Seoul

Mr. Dayaratna Weerasekara

‘gscience Education Officer

B Department. of Educatlon
~Kalutaq/A%

Dr. Plsarn Soydhurum .

‘Head, Biology Curriculum Development Team
‘Institute for the Promotion of Teachyng

" "Science and Technology

924 Sukhumv1t Road Bangkok

Sri Lanka

_Thailand

[N

Miss Norma Villanueva - '
. Senior Research A551stant, Blology Workgroupv
Science Education -Center

University of the Philippines

Dlllman, Quezon City, Phlllpplnes

Observers

Mrs. Lorenza Mamaril
- Staff Development. Division
ceen . Bureau of Secondary Education
- ' ~Ministry of Education and Culture
{vArroceros St., Manlla, Phllipplnes_

i

"

‘Resource person :.Prof Valentlne Basnayake
-participant Professor- of Physiology
- : ' Department of 'Physiology, Faculty of Medlclne
- University of Peradeniya
Peradeniya, Sri Lanka

Local resource : Dr. Ruben Umaly
~ persons - Department of Zoology

i ) College of Apts and Sciences
' ’Unlver81ty of the Philippines
-Dlllman, Quezon City, Phlllpplnes

'Dr. Fredegusto G. pa®id

- Department of Psychology

" College of Arts and Sciences..
University of thé Philippines
;Dlllman, Quezon Clty, Phlllpplnes

Dr. F.. C. Vohra
Programme Speclallst .
-Division of Science," Technlcal and
X Yocational Education .
' Unesco, 7 Place de Fontenoy
© 75700 Paris, France

“Unesco
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" Unesco .(cont'd) .: Dr. M.C. Pant e A
T A Specialist in Sc1ence Educatlon i R
“ACEID - - S o o s
Unesco Regional office for Educatlon in -
- Asia and Oceania ‘ :
rBangkok, Thailand

K MlSS Charatsr1 VaJrabhaya
Assistant Programme Spe01a11st
ACEID »

Unesco Reglonal Offlce for Educatlon ‘in.
. Asia and Oceania
Bangkok, Tha%land,
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Aﬁhéx:III: Composifion'of,the workiﬁg groups

. Annex. .IITI -

»COMPQSITION'QE;THE WORKING GROUPS . -

[

Group'l': Chairman : Mr. S.C. Roy (Malaysia)?
R S R
o o . Rapporteur: Dr.'A,K. Mishra (India)

.Mémbers. i Mr. Kunio Umeno (Japan)

Mrs. DuEga Regmi (Nepal) .
‘Mr. In-Ho Park (Republic of Korea)

Mr.‘D.'Wee;asekara,(Sr; Lanka)
.Dr.. Pisarn Soydhurum (Thailand)

o - - + . : Dr. Percy Sajise (Philippines)

‘Miss Norgg/blllanueva (Philipp® "ﬁé\v

.Mrs. Lorenza Mamarll (Phlllpplnes)
Dr. F.C. Vohra (Unesco) '

- “Group 2 : Chairman : Prof;'v. BasnaYake_(Sri Lanka)

Rappoiteﬁr:_Miss'A; Gonéalveé (Bangladesh)

vMembers -z Dr, Dolores F. Hernandez (Phlllpplne;?\<{
; Ms. Zainab Zafarlar(Rep of Afghanlstan)

Mr. Krls H. Tlmotlus (Indone51a)

N : : Mrs. Lucille C. Gregorlo (Phlllpplnes)
- - Dr. . M.C. Pant (Unesco) N
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. report. 1975*

5. :The In\stztute for the Promotzon of Teachzng Science and Technology

" * Out of stock”

APEID PUBLICATIONS RELATED TO SCIENCE EDUCATION

Unesco, PO Box 1425 Bangkok GPO Bangkok Thaxland

: 1. :'Sczence in baszc functzonal educatson phzlosophy, approaches, methoa's
and matenals report 1975 o - . S

2. Sczence in baszc functzonal educ lmksunthreallzfesztuatzons,

: 3 Integrated science in the ]umor secondary school in Srz Lanka, study
1976 ° SRR : - : :

. 4. "Sczence in basic functzonal educatzon, report ( of a Module-Wrttmg

- Workshop) 1977*

of Thazland study 1977

6. Selectzon, mazntenance and repazr of school science equzpment
- report. 1978 < S . -

7. ‘~Physzcs currzculum development in Asza, report 1978
8. AMakzng and usznq lo w-cost educatzonal mTiR’rzdls, report 1 979 '

9. Unzversalzzzng educatzon strategzes for development and use of
instructional materials; report. - 1979.. (includes six projects on’
" science education, and guidelines for the design, development o
" and use of scienge znstructzonal materzals) '

10.. Deszgnzng instructional materials for general educatzon and teacher
training: a portfolio of experzences in Asia and Oceania.. 1980
é (zncludes a section on science educatzon)
11. Self-learning modules for teachers ( three 0 f a series already
..+ published: (1) Soil salinity and your.crops; (2) Good bye waste; :
L.M3) Let 5 make our school clean and beautzful) -

L3 .)

12. - Linking science educatzon to the rural envzronment——some B

: experzences, r.eport 1980

13, LGkzng science educatzon to ré’al-lzfea cu lum design,

' development and zmplementatzon, report 980 .
. R A PR
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(APEID) ‘has as 1ts

of hfe of the peoplc;ln the ‘Member States.

All pro]ects and . act1v1t1cs ‘within the framcwork of APEID a.rc"' ,.
dc51gncd dcveloped and 1mplcmentcd co-operatively by the- particiz .

patmg Meémber States through the national centres’ which thcy have
assoclatcd for this purpose with APEID. :

Thc 21 countncs in Asia and Oceania part1c1patmg in APEID are: - .
Afghamstan, Austraha, - Bangladesh, China, -India, . Indonesia, Iran, o
| apan, Lao Peoplc s Democratic chubllc, Malaysia, Nepal, New. Zea- .
_ land,” Pakistan, Papua- New Guinea, Phlhppmcs, Republic of Korea, .

" Republic of Maldives, Singapore,. Socialist Republic of Viet Nam, S#i- .

Lanka and Thalland Each country has set up a National. Dcvclopmcnt

»Group (NDG) to 1dcnt1fy and support educational - innovations  for
ij;"dcvclopment w1thm the country and facilitate" CXchangcs bctwccn

countncs

. 'The Asxan Ccntrc of Educatlonal Innovatlon for Dcvclopmcnt
(ACEID), an integral part of the Unesco Regional Office for Education -

_-'in" Asia and -Oceania in Bangkok, co-ordinates the- activities under -
APEID and aSSIStS thc Assoc1atcd Ccntrcs (AC) in carrymg thcm out L

Thc a1ms of APEID ‘are:

T stimulate efforts in’ thc Member States for the dcvclopmcnt S
" and unplemcntatlon of: mnovatwns in- educatlon, both formal e

.~ and non-formal;

'—To make studcnts, parcnts, communmes, teachers and othcr' 5
cducatlonabpcrsonncl awarc of- the need. for rclcvant changcs o

S i educatlon,

[y

" - To promotc uhdcrstandmg and’ apprcc1at10n of thc dlffcrcnccs L

Jin: educatwnal practlccs and approachcs of thc Mcmbcr Statcs

pnmary “goal to ‘contribute  to ‘the bmldmg of
" national capabilities for undertaking educational innovations linked to
the problems of ‘national development, thereby i nnprovmg thc quality.

'. b



