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E -understandings of the 3unior high sdhool sciende program.

Habermas' work on Knowledge and Human Interests was:f7fﬁd {f'

%'.?;brought in as a reference to view the kind of knowledge
idipresented in the cutriculum' What was the recognizabre .
:;knoyledge and what was neglected or 1eft out from the if;;};";;jf
cuiriculum:éhfibiT,Aiﬁi'.]?.f:l;;@f.f‘7ff41ffflif “?ii?751i:77;o
Aa the analysis of the school sc1ence developed-:it T,gi:;/

redealed that the program heav11y emphasized afposxtivistid

~4maga'of scientists, s.lentific method and tﬁe sc1ent1f15‘;~*'
aﬁd,qandépes,-'

formz“

"hticontrol theory' in order toaachieve a level of

//-‘ -

;the curriculum developer\ Pre-specxfied means
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"“.'asaet.‘ On the other hand, within the very same areas, )

../U'-v- '

'iin}rbGQCtion tdgthg‘eeuay~f

-‘vc'\'tr... ‘

'uffto a uay of life._'.f

o chapt:er I

) : ‘:'A.‘ .A‘._ ‘ '_." /‘.A N v
.~ INTRODUCTION- '

o

&

"_f In today s world sc1ence and technology are everywhere,Af"

L et e,

-fin evety country: aocietyo and Q,Nmunity. Pn manY “atlons'-i

[facientific and technological education may help cxtizens to

c"

-'overcome superstition, anlmism,-and technological 1gnorance._f_““

[ \~

' ”[Thus, science and technology need to be seen as contrlbutlng e

In the vulnerable sztuation created by the 1n£lux of

7}acience and technology"a country like Thailand 1nev1tably

‘yafinds itself confronted with SOmetaing of a dilemma. 5c1encei

[

'ﬁ.may offer npmerous advantages,fas exemplifzed 1n the areas of
Jff?agriculture; madicine, and pharmacology, where advanced

“_acientific knowledge and technology definitely become a. great

~

uacience and technology may cause "an undercurrent or -
unpredicted though implicit problems.fgf
I Berano mentioned that- 7~;]'f;§*_‘a' B ”3?3_’

: Ncw technology creates»new opportun1ties for men and

- societies and it also generates new problems for .
 them. It has both pqaltive and negative effects and .
‘it usually has the two at the" same time and. by virtue '
'jot each other.‘ (1980, p.l7) T R ;



3';trad1tlona1 uays, by 1ncrea31ng 1nterdependence,.

-edhcators,_sc1entlsts, professionals, and laypeople,.are
vjbecomlng more aware of the 1nte;actlon of science,~f“

‘technology, aqﬁ soc1ety. Popular problems,
- ‘ .

the trend is towards teachmg %CJ.ence ‘in such a way th

hsc1ence-soc1ety 1nteract10ns,nsoc1etal 1mp11cat ns of

-.a' 1~,__.‘ EELAR

}’but they have‘.%

-

and by

N\

".prov1drhg the poss1b111ty of mass annlhllatlon.fﬂ“ﬁti,ﬁ'zf

However, for the last ‘in years the publlc, sUch as

-~

i

le,-actdf“

fraln, genetlo englneerlng,’an e use of atom1c energy are {-Nu

'fthree examples of 1ssues anOlV1ng sc1ence and technology 3"14

athat affect the 1nte§ests of many soc1et1es. Such Lssues

te

‘7have resulted 1n a re-evaluatlon of the objectlves of sc1ence

”feducatlon.~ A trend seems ‘to’ be developxng 1n whlch there 1s

u.

a tﬁrnlng away f?om teachlng sc1ence as. a dlsc1pl1ne towards»

R

'<lteach1ng 1t 1n a soc1al matrlx. Agln and Pella (1973),stated

-

1 .

fglsc1ence, and the socxal respons1b111t1es of the sc1entlsts'

are. studled 4; ﬁ\'7 o 1"- @

Thls study is grounded 1n the mundane,.1n the pract1ce_fj_ -
. . . B ) 2 S ‘,:\J_\) =

' of my own 11ved-exper1ence, in my search to. better understand

the k1nd of sc1ence educatlon wh1ch should be offered 1n p

P

Thaxland»secondary schools. It expreSSes my hope that we,‘as:j
- -

human;be1ngs xn communlty w1th other human bezngs with

similar concerns, bel;ers, and hopes, contlnue to;strive'to

Y

Lo




-‘*A%fmake the world 1n whlch we find ourselves more humane,_that7v“ﬂ<

lffnot only the potential of, but the need for, scxence

*lfiﬁf calling into douptf e taken-for-granted by criq}callyp;‘_,.

w;problems and solutions.

En.oreflecting ?nd posing &

Basic to these eégeavours is a’ belief 1n the potentzal“

tlof informed praxis for emancipatory act1v1ty and a belief 1n

VR

AL

ﬂ-ht"education in such a progect. Imp11§1t in all of this 1s the

.”need for an awareness of self and tHe pospibiiity of 1nformed§d
s UL A S

7ﬂthought and action.v.f
The research question being raised here evolves from the-r

'-contradictions that have occurred in myself.4 Sc1ence

f_;education which was the main focus in my past educational

~ i - e i

fabackground 1s rather westeg&gzed in fks orientation. thehl'

“-belief that science education 1s a universal knowledge 13-'

L~ - R

'qvery prevalent. A majority of Thai people, including myself,ffh‘

fwoulénhormally 'accept' knowledge that has been 1mported 1nto o

v:the country as a commodity\ﬁa typically p031t1v1st1c v1ew of _
”hknowledge) After %tudying ‘at the Un1verszty of Alberta for_ffk
"a periodgof time, I started questioning,b"boes science,__
-.education in Thailand fqally offer knowledge that is relevant
ﬁlto the nature of Thai society? Does the -pt cess of

' developing science curriculum that has been borrqwed from the\fg
. West also adopt the notion of tearhing sc1ence education fromh
';the point of view of western tradition as well?" 'The 8c1ence5

= S .
:Council of Canada study on science education has prov1ded me .

'with further 1nformation regarding the interrelataonships B

‘_v\ . TN



S w1th1n the Tha{ culture, sc1ense\1s often seen to be"

'“iamong sc1ence, technology,'and society,gor in other words

'f}s hool sciehce program?

71several contradlctlons 1n the Tha1 culture._ First of.;

'ffragmented, value—free, dgvorced from people s lives and

A,icultural relations of which sc1enc is a part. Thai people

g that every 1nd1v1dual has a: potent1a1 for developing

vsc1ent1f1c knowledge and technology. ' They do not v1ew g

‘"sc1ence.: Most‘Tha”

ff'sc1ence 1n the Canadian Context" (Sc1ence Council of Canada,f v

‘_,

21984)‘ This study encouraged me to examine science educationi*f“i

‘fgfin Thailand What k1nd of. knowledge is being presented inFagﬁl:ff

‘ .

ﬁ}Thai school sc1ence and from what perspective? Is it ,Uﬂ~f’:

'Urelevant to the Thai soc1ety? Is 1t 1n the Thai context? and:ﬁgf

T

’ffWhat other 1mportant knowledge should be 1nc1uded in the(Thaif7:"

N From obserV1ng my soc1ety, Thailand, and being a Thai "

'.:lc1tiz,n concerned w1th the relationship among sc1ence,i~~

.Q::technology, and socxety, I have felt that there have been

1,

-

“are seemingly not aware that sc1ence is . a human enterprise,,-'i

sc1ence as being conducted by human beings of varying

'ab111t1es and personalities. Myths about science and

3sc1ent1sts have occurred 1n the minds of the Thai people.fnf:jf

Secon&} there appears to be an apparent lack of cr1t1cal

'qv.consc1ousness regarding the serious implications in the‘

rcurrent and generally accepted notion of the meaning oﬁ

-~

people v1ew science as sOmething

.

“miraculous that ‘can cure all human problems.; They tend to-



accept anything that 1s the product of science and

iy

e transferable to,'and thus usable, in. everyday sxtuations. ,;

”if Educa ion in sc1ence is an essential component of the

ujordinary industrial laborers.

'u.study attempts ta make Such

technology.,:’f“"'
Finally, 8ChQOI 801ence education is seen ‘as hglng E;fr«f"

preparatory to post-secondary sc1ence education.' It is

probably time for oar people to recognize that science canﬁ'f"

exist outside the current elitist framework of school sc1en¢e

and that its significance lies 1n the everyday world ";;rf

Tl

must be addressed as haVing significance for understanding

everyday life rather than being hidden under its present
mantle of mystification grandeur. *]T_g”;ng[ z“ g;{;fﬁif'

Jungwirth and Dreyfus (19800 mentions that school
scxence is of necessity based on the notion that 1t enhances'}

\
T

R SEF R
o the development Qf certain intellectual skills which are thenf:.-

NN

education of all people liv1ng 1n this world, a. world
increasingly shaped by the application of science through ::
technology. iAbove all,. this also shages our thinking as we

perceive problems in particular ways.f The central concern ishf

not only for those people who are going to choose a career in}n
" :

'-science, but for the large public for the future 'who w111

:} be farmers, planners, banker§> lawyers, legislators, and

PR

Thus, there is a need for making sense of this

>

' phenomenon called 'the Thai school sciance curriculum.v thisngu’

concerns the issue for o



'.m?ufscience education in Thailand
TN

'”wfbeing that the 1ssue of science, as part of society, begs theﬁ;.A

\

azfjissue of scxence 1n education.. An attempt will be made to’

C

”:f‘#show that for educational purposes and social relevance,‘”“':A'

‘i*fcertaln directions are more legitimate than others for

- U

L

R RS R ;“‘atr1,~ A ;}r"T'f-ﬂ:' ORI P R
‘.. Portrayal of Science and Technology inThai Society . -

.

Thailand, which has been cétegorized as a developing

"fdcountry, is’ situated 1n SOuth East Asia and has primarily an

ST

'iﬂfuagricultural base. Basically, the economy of the country,.hff

'i

Vand approximately forty-five percent of the income, depends
v*“on exporting agricultural products.;,Thailand is one of the;ffﬁu“
::i“major world-wide producers of many products such as sugarj:i“{'n

;ybee s, riceu pineapple, cassava, and corn.jiBut by the

N\

'yinternational standard of income and l1v1ng, the majoritp of.b

IfThai people are still poor. This evaluation in part ‘
' -rireflects the current soc1a1 situation created by the influx

iiof science and technolOgy, where the labor emphasis has |

”;shifted to closely resemble the economy of the West.__m.‘

‘;However, traditionally, Thailand ‘was considered a, self.f
wyﬁsustained and a prosperous society.;,f

,1v.1 B Kidd’ & Kumar have shown that since the late sixties, the.':"

demand for increased food production in the Third WOrld has
: la~{3'«f e »,"v S .' : v.f’iéf

A




m""_;bee% heavily emphasized by'international development agencies;fffj

d”iﬂan% the rich industrialized countries (1981).’

S v | o
' ."fcould not accomodate, resulting in an increase in investment e

..\_

This external fﬁ;,i

'”éintluence dictated an increase 1n\production,fwh1ch the landfﬂf;f

"ﬁ;on technologies which are expensive to obtain and maintain. ];;f%;

't~];They also become expensive in other long term effects, such

'[}as through causing soils to become infertile.,,jfj]j;nl“"‘”'

Thai people who are directly involved with these new i~f;ﬁp7

"’}fftechnologies have a limited knowledge of how to use them.f"

':iThose importing the technologies don't appear to have enough'n‘

Jeavareness of the possible socio-economic and other rélated Fffm

y:w;effects. cOnsequently, instead of benefits,.there are often R

'harmful side effects.s As Radhakrishna (1979) confirmed,,e»fl

““V_gfnoting that technology has been used many timesji;'

W

{vinappropriately.. However Thailand also faces a more general }"g,'
»dilemma of technology. What seems safe today may suddenly be
“;°identified as hazardous and yesterday 8 successes may become \\;;

"ftomorrow s problems. Many of ‘the certainties of our ;safe

¥ : . u
.....

Agriculture is not the only domain in which problems oo

icaused by the advanCement of science and technology occur in

”'g[ Thailand._ Similar problems have been knon to occur 1n“‘ﬂ”

'f;medical science, pharmacology, industries,‘and with.
ﬂgffood—additives, and household appliances.' For example,'in
if{f1984, there was a conference in South East Asia concerningvy"

‘the imporxbtion of drugs from Western countries. The TR



‘ﬁqi7fcountrieg}1prevent the importing of leftover,'posi‘ x
&'ﬂfdate, or prohibited drugs?“ o a

SR In general,'peolple in Thailandocan easily obtain any
A :" i O %
Qe kind of therapeutic drugs, or prescriptipn drugs, for "

N

example, antibiotics, contraceptive plll, or tranquilizers

-

such as valium., There are pharmacies on every corner 1n ;”~.¥

*7f.every c1ty. Pﬁople can obtain a’ prescription on 5;' ?g:fk

<

f:]ﬁ,”_recommendation from a salesperson who 1s not a pharmacist.. |

“fffq_ And 1n spite of the presence of 2 pharmacxst in’ most drug

: stores, drugs are easily obtained over the counter.3 People

PR . 9.
N v .

tend to value the convenience over safety. It could be that

(

e they are not aware of the long-term effects of

pharmacological and chemical products.v For example, almost

’ every house in Thailand uses DDT or: other kinds of pesticﬁdesh‘

'f_(or 1nsect1c1des without any breathing protection.;7

v

i The social values and standard of living have taken on. af

N

;Tmaterialistiq attitude with an\emphasis on the products of

inew technologies.. A newly bullt house 1n Thailand must have ﬂ%, -

'*4 western architecture which 1s not appropriate to the tropical
. :climate and usually requires air-conditioning to make 1t

"'fghab!fable. Arcolor telev1sion, not black and white, becomes\f

"irthe basic need of manY households even in remote areas of the~f'.

'a‘countryside that have trouble receiving broadcasts.; Washing

'emachines are the latest fashion in unnecessary household -

Y

appliances,,which alqu wi h other such products have become‘

-*ag? -



':lfSome industries that were prohibited ‘"dh

highly valued commoditxes to people who hardly use them.g:i;ﬁ

;g Industry fs another area that reflects similar problems.f;iﬂf

operating in

"w'deveIOped countries have been established in Thailand, Manypffi*

'i*,;of these induatries or factories can cause a high leVel of

.

iffpollution if there are no strict dontrols to regulate them. ‘ﬂVU]

N3

"5There are many cases in which factories have mismanaged their?s:'

"waaste produFts containing substances such as mercury, sulpher:ff

-

w]Jor oil, by releasing them 1nto the a1r, the land and the

'“funearby water resources cau31ng widespread pollution of the»u

4'fr-environment.; The workers in these industries do not hsve &

p(suﬁficient knowlehge about ghe health risks 1n the workplace)bf“ .

to force the_l vernment to enact legislation governing
fworking conditiows.vjjfif | .

“ These problems occur in other developlng countries a"

"...

t ell owever, for Thailand, we can raise the question. “How o
Vlfcan science education help our peoﬁie to become aware of

"Vthese problems,_ Q. become conscious of the application of

?.4

{fscience and technology in our society and to live in a safer_ fﬂ';

"Tworld?“ And more constructively, 'how can scxence education’ B
'contribute towards éducating people so that they themselveS'Ed:
: may improve the world they live 1n?'- should-not'thefschool

‘vyscience progr:m play a’ part in this responsibility? , |

h Setti (1969) has stated tha"achooling in Thailand took>

:7‘people further away from agriculture.v The education prdvbdedﬂ

did not enhance knowledge concerning agriculture nor help



.faTCity) h“They have sold their land, partly because their way

-’-_the farming stagn'tes. "f.,l;u'v

’Fy;people reach a better understanding of their country s needs;f7

ﬁ’jw Many farmers have left their farms expecting to find a betterf

,’“,

;ffflife in a cosmqpolitan c1ty (especially Bangkok, the capital .

IR S

'”-p;of lifeyand 1ncome from the farm, especxally rice farming, ~:‘

zfcould not prov1de them with the new life of a modern soc1etyr3ngg

The failure of edUCation to educate youth to appreciate
. - / S
ﬁ‘the farm life has created a’ certarn social and cultural

»'ev\

":_c.131s.> Farming is a: fundamental and essential uay of 11fe

/F 1n the rural areas and it 1s considered to be an occupation ;]Q*

that directly aids or supports our nation s economic

ffcondition.v When these people leave their farms in order to 5'

'fj seek a better life in the c1ty, the opp031te occurs. Many of

these youths are becdming poor laborer 1n factories, while

&

R

The Thai people place a great deal of trust 1n education AT

rand have mythologized it.v They believe that education is a'4'

L path to.a high standard of liv1ng, and that 1t can’ provide i

them Wlth a- convenient life~'11ght work (free from physical

'labor) and ‘a modern house. The parents expect their children

'

1 to grow up and become peop,evyith position and authority,;g

éywh as government offiCials or. other white collar workersrv{%

because these posztions are prestigious and do not require

’ ‘qv'

: great physical effort (labor) The following examples from SR

d"aggthe intervxews done by Lamaimas and Chancha reflect attitudes

”3ﬂwhich are very prevalent'ﬂi f,.";»,fr‘"ngV*

/ . .
R | .



'Jiafthe society has become prevalentig

; “U}ffease, one in““j

f“want m?'kid to study a lot. I'd like him to be a
_'-lieutenant, -a;colonel, ‘a governer. WOrking for the f*“ir
:q*7kgovernor is: good -nice light work, ~If:he: studies a

;'lot, the kid won t have to plow fields.- (1973, .49)

: These opinions reflect the belief that children need

. T
’- ",‘,

education to keep ua,with others and to progressfas much as :i;jﬁw

;;;?f: theY can in ordﬁr to attain what theY percelve t°hbe as 9°°d

T

Recently, these attitudes have shifted and now working
_ _ p :
for the private sector with a better salary 18 more highly

”'”5iﬁprized The idea of doing light work and gaining prestige 1n

“The 1dea1 life 18 one of

-nn N B AN

N l\. - .
N

.ch food and comfort could be abtained without ”ki”

L”[a atruggletandﬁone will prestige, high rank,_and powet,»fﬁﬁ;“3o5: 

‘”,the aame time, people gradually tend to hold work which

: ‘»,_.

f.jrequirea phyBical effort in low regard since SPQh'VQKk' they

”“-feel, is inferior. o

EdUCauiOn, especially science education and school

o ‘

Tffip”acience, must contribute and take this responsibﬂlity for '

““_ffeducating children to appreciate traditional‘values as well

’,
.

.ufas preparing future citiz .ns who are able to appraise

:'"fj:information and adapt themselves to the ne\d of society and

[

‘-_f.to Q world which 1‘Tbecoming incteasingly intetdepe"dent'.»j



TR

ETBCIQntlfic and technolqgical in 1ts orientation. Future

hF?citizens sho;w _e_able to criticize and should be ‘aware’ of

~tg}the effects of scientific and technological progress.;iffﬁ“

Lutterodt (1980) offerfjﬁ e thoughtful v/ew that

'“~;,$.gthrougﬂ’—orma1 and infﬂﬁi7 *x,ation, schools are the most

':*.;aeffective media for transmt ting:ideclogy and for preparing
o e

;iifstudents to enter adult life and the labor market.; The
':~author ‘s, contention ié that the interrelationships among

;,p?science, technology, and eociety should form a significant

';Qfgpart of school curricula, particularly in the science

v

:-‘curnc“l““" ,' e

- 'Question to Be Asked . 5

It may be pertinent to ask the questions of what "school

'3fffscience' has been considered appropriate and why? Behind

~

.

”rtfboth questions lie issues of social and intellectual change,

Teressure group arguments and Juptifications, and power;

‘ationships (Waring, 1979). «liﬂff3 ;fy! e;f i'f
o s L

N f{]l' Recently, there have been severaltstudies that havevJ

attempted to pOlnt out the current situation of science

t

educaﬁion in term of social cOntext.l Studies by Aikenhead
(l98ﬁ, 1983), Orpwood and Alam (1980), and the,well known
T. c%se studiee of olson and Russell (1980) were initiated by

. the Sc1ence Council of Canada, partially as'a response té\\J%,:**
Lo \\\_ B

public criticism of the lack of relevance in acience f,

N



%sIt was tanked by high‘school teachers as

_.process skills,\app;opriate‘;ﬁ”,h

3 ’?nnior high school teachers tanked it fourth,_while '}gsgiofif};f

"“;f'ﬁementary teachers ranked it/nlnth-

”?th?he 1naf§ated that the current Canadian school science

7mfcurricu1um is designed for dre-professional training._

This contention is supported by Aikenhead (1973) where-5

‘ih

:'el?Aikenhsad further stated that such courses are unrealistic '~';J"

'?,ftor the maJority of students as .on y 5 10 per cent o high

-;j,school students trafn for scientifTe or technological f13'h7fféwg

HJEifomployment. These statistics are paralleled in the Thax 3

df;fsituation as less than five per cent of high school students f'fif

"“@gwill continue to study science at postrseCOBGQ%Y levelaw/

7/

ﬂ"-That means less than one per cent of students enterinq _fe;fif,phj

|

"'*felementarx.school go on to pursue science at post-secondary &'35

:‘%flevels-i;;.:?lgffft Vfgﬁif .-,;?ftﬂ4ﬂf5

In Britain it was fodnd that there has been insuff1c1ent

;jfiemphasis on up~to—date uses and application? of scxence. The ﬁg?

’7}stating that- i

-

tfitoaching ot science has not been properly linked to the _ »>;ﬁ;iif

"'fjsocioty An which it is taught and in whidh it is influentvsl.s'ifV

2 a

.J,ialton raised an ap ropriate poinb in science teaching by .{f‘ysf?




”%;...To my mind, science ie part of our qu tnre{""‘

:fgﬁshOuld ‘be. taught for that reason,..unuring th18ﬁ553  S
.~ 'period of ‘time (1900 up to now). we  Have 'had). without”];?ﬁ'”
. doubt;" the ‘best teaching. science for the. mos¥. able ' -

fk;,.g.,ﬁ‘;pupils that the world-has ever. seen..., iwe heéye:
L ,produced :a " eplendid body of 1eedin$=eciegtiste e

LT ~vincluding many Noble’ prize winners._ ‘But’-the . econony
ngi of the country has*ipffered (1978L;p.124 PGS

J/h’aiﬁ"
o

: Lt

"&‘beeen done, does not contribute to the developnent ot a
Z”jcountry.l This oontentioﬁ ie confirmed by Symons who stateﬂ =

-that 'the present education ;n sciend%ﬁis out-moded and*v‘

J'Lirrelevant to the ma;ority ofastudente and sogiety (1975,4Q

.fnjebookis:

A_pdeveIOpment wes din’ very speciﬂic danger of aeparaling thuﬁ:ﬁ'"i”e'

SUbJeCt mattervof th@ schools. fram'the‘subject matter ofiiiT"

J

'“‘mtlife experience. 'Dewey, 1966, p-9 l@) vandervoort9pointed¥

_°;;_';ﬁout thet for pewey,w‘Eduoation was the soundest instrument of_

4ﬂgsocia1, politioal and moral proqress‘ (1983, p. 4@) Dewey

prfsaw the necessity;of promdting inquiry and creetivity in the

;7;ﬁif;science claeSes as a method of preparing etudente for active

S

y ”aﬁfp'rt1c19ation in the democratic proceee by developing in them

Vﬁthe‘tools for makiné sound sooial and moral judgements.

r -.‘ - " . c - o

ﬁid Dewey s ideaa have any influence on ecience

p’b

eifeduoation in the thi ty]years since hie death? His ergument

*?:now becomee'a cruti&_ }fin digcheeing the situation ot }f:f51;

e

o.current ecience educetion., A eummary of Project 5ynbheeie (a-u%9;
TR "‘_;“ﬂfi_'u“i“?" B T R ]



ot
: "

(A

A

study in the U S ‘A which attempted to, answer thls questlon)

'2 by Harms and Yager (1981) suggests that Dewey s concerns:v»:

about science educat1on are as appl1cab1 today as they were.“;p

| fifty‘years ago, and that sélence educatlon has not yet
’accepted responslb111ty for educat1on in. the sc1ence,'
technology and socxety domaln.m.rf

Aikenhead qpforms us,that sc1ence educators ‘are g1V1ng

*»riurgent attentlon to the*relevancy of sc1ence curr1Cu1a.i

'Relevant sc1ence teach1&g : accordlng to Alkenhead,‘
_t_.\' A
“acknowledges that students w111 encounter sc1ence in a

J

/ social context, and a1ms at developlng 1nterpret1ve skllls

and dec1sion—mak1ng capac1t1es that enable students to.

\_‘, L.

part1c1pate effectzvely 1n the1r sc1ent1f1c and technologlcal -

e B 4 '\.1.
socxety (1983, p.l) Okey (1983) suggests that 1n the '

e1ght1es we need a new consensus of sc1ence educatlon goals,"'

" one whlch would reflect the real-world of today and the

. prdblems students wi 1 face tomorrow.' -
Magoon c1a1med that'"sc1ence programs are too often

presented as a form of reconstructed loglc whxch supports an

. ‘: N

epistemology separatlng knowledge from the knower-r- .V;-f'

l\'v

ahxstorlcally, and ulthout reference to the - soc1al

/

interactxons that led to 1ts creatlon (1977, p. 651 693)

——

acceptable within an orientat1on seeklng to understand

: sc1ence as a soc1a1 activity.. If we'are to regard sclence«’

3
education as a’ socxal act1v1ty, ‘we must, as Young (1974)

fresentatxon of school sc1ence in thzs approach 1s not "g



_ 1
suggestsL ask and‘attempt to answer questlons such as the

.

followxng..

RS

1. What knowledge 1s to count ‘as school sc1ence?

s

"f,2; Who w1ll dec1de what knowledge gq acceptable as - o

school sc1ence?

e

L 3. Why do(ye educate students“n school sc1ence (1 e.‘iv
co € T

whose 1nterests are be1ng served)’:; f

o The‘baslg questlon 1n thxs study wlll be for the most

.

part, concerned about "How should we: teach sc1ence in’ the

L8 secondary school sc?ence programs’" to glve the ‘Thai students_f

. a fuller meanlng of sc1ence actlvxty w1th1n soc1al Aonteft?V

R

<

‘Purpose of the Study

- "

As an educator, I wlsh to take the phenomenon descr1bed

N

'above, as problemat1c in educatlon, in part1cu1ar as" 1t

L

applles to the Tha1 secondary school sczence program. As 1

mentloned in the prevzous sect1on, school science programs L

-

should take respon51b111ty for educatlng the young Thal,%’

' people to cope w1th the rapld 1nflux of scienCe and

Cowe

technology from outsxde the country in a holxstlc way.‘ That

1s to teach them to. evaluate all sc1ent1f1c and technological
1ssues from all perspectlves not Just the sc1entific
parad1gm.i :

Thus, the focus of the pr1mary 1nterest in this study is

gulded by the follow1ng motlves' To unders and fully what is

.



' -lprogram calls for-

. Junior hzgh school curr;culum 1n Th 1land A necegsary AR

"”3fremark at this point 1s that I am focuslng only on the

T,

4-curr1cu1um—as-planned, not the currxculum—1n use or 1ts?
- 7

-implementat1on. However thé’attempt to understand thlS f"j!-' L

'f)l;tﬂ

¥ 1, A crxtxcal analys1s of the currlculum—as-plan that"'~tﬁ.;'

Tfreveals the underlyzng assumptlons of the junlor

-‘;hzgh school sc1ence currlculum that is. be1ng

3presented?1n Thal schools at this tlme (What

e ' "'..'

knowledge 1s be1ng presented 1n or domlnates the

school sc1ence curr1cu1um?).u

.52; Examlnxng.wlthln“the 51qgatlon of sc1eqpe currlculum

hianhailand, the relevance of the program to Tha1
\soczety. |

arjgjsmerglng from thls cr1t1cal understanding, thep

'QféiunderStood as scxence education-as-planngd 1n the currentﬂfw;ﬁ,,"

> N k L.

:_rationale for-an alternat1ve perspectlve whleh o

v could ‘be presented in the school sc1ence program 1n;'

jvﬁThalland.

jﬁLimitations.of:the Study

-

‘-

The focus of this study was plgced on the Junlor high 3
L B

(4

: »school sc1ence currxculum 1n Thaxlahd &('The educational

system in Thailand emplo;fd the term/l er-s' ondary schoql.

"For the conven;ence of the reader, I refer

-



EE

3-'lower—secondary school“ 1n thxs papet as Junlor hT§h

school ) The analys1s of the currxculum‘as-plan 1s based on';;“7-'

PRI

documents, such as. students}qtextbooks, teacher s guides,

”[ currlculum gu1des, and other related materlals. 'Theheffer;rg"*~‘

‘...f*"},‘-_ b SR (SR P _ .
of th1s study 1s to understandvechool science -,.v"

curriculum-aSuplan 1n the form of texts, and w111 not ‘@%ﬁfj'




et o FRAMEWORK OF THE STUDY - o (Gs :

In thi3°chapter, I would 11ke to outllne the framework

'J

o thhin which an exploratzon of scxence currxculum ‘in Thailand_-f‘

;couId be possxble._ Crztxcal theory, partxcularly as derived S

."from Habermas and the Frankfurt 5chool of thought, wlll bea“

o femployed ae the investzgatxon stance for thxs study.< It w111"

“;be considered as a s,,stantxve 1dea as well as a- model for

jfxnterpretlng and under
\..‘ ’
';useful 1n the sense that

r

- hxs theory, taklng an hlstorlcally

"h&oriented approach to socxal'phenomena, 1s intended-to br1ng dj~

andlng the currlculum, The notlon 1sfi,'

into consc1ousness the taken— or—granted ways of th1nk1ng._f["xu

Thxs approach wlll be used:to quest1on the school

..,science curriculum in Thalland, 1t will be helpful 1n d-'"

.f-
X 4

'understandxng the underlying meaning 1n the curr1cu1um, and
lvit will enable one to. freely g%élect upon the curriculum.-!Mf ;'
‘-antent has been to go beyond to adopt a problem-solvxng -
}stance, typlcally‘used xn most currlculum research, 1n order
,hto make problematic the assumptxons about the currlculum '
tplanning as a problemoto be solved | R |

: Kempa supported thls poxnt by statxng that-

What is neededg it would appear, is more
decision-oriented research,vi Y- research wh;ch

1



[

”-'Q,3glves rise. to f1nd1ngs on the basxs of whlch positivefi{f'bl i

7fﬁ”dec1510ns about 1nstructxonal strateéles, curriculum:’

'inﬁcontent and other issues concerning . the effectiveness»Vﬁw'

'Tinﬁf;of sczence educatlon ‘can be taken. (1976. p._98)

The organ155t1on of thls‘fhapter will be composed o“j"

'Q

RS

i71{parts'”the conceptuaf framework and the theoretical framework

"or model for interpretxng the school scxence currxculum 1n -':'

_‘Thaxland : The'conceptual framework wlll be d1v1ded 1nto fourf{"575

_‘sect1ons. The flrst two sect1ons w111 deal w1th the iy

o vportrayal of the general 1dea of cr1t1ca1 theory and the-

‘;Frankfurt school, 1ts development, and 1ts essence. Thxs»' -

~

' ;w1ll then be followed by the 1dea of Habermas' cr1t1ca1

' theory and 1ts 1mp1ement1on in the fleld of currxculum. ,?hel”

“.last sect1on wlll dlscuss the afflnxty between cr1t1ca1
’yﬁ;theory, hermeneut1c 1nterpretat1o%é and how hermeneutxc

'funderstandlng 1s 1nvolved-1n thxs study.f The second part

&
rw1!l have an emphas1s on Habermas’ work, Knowledge and Human SR

"SV:lInterests (1972): that d1scusses three types of knowledge.,

ﬁh13>w111 be a frame of reference for lookxng at the_

_knowledge presented 1n the 3un1or hxgh school scmence _”:

;curr1cu1um in Thaxland

L L . N
.

' ,A}Conceptual-Eramework -

Yo

. !

'current educat10na1 theorists 1n consﬁderxng the usefulness,
%r? )

of crltxcal theory as an analytxcal approach for dealing thh

v}the current educatﬁonal problems and the histo;i;/fociql K




B - structure that ‘influences the program. . .=

Cooa

N

RN ARCEE

| B ft;@;;'.
The reason for employing this approach 1n the area of
eduoation 1s that there 1s some 1nterest among the curriculum“fﬂxﬂ
»‘ . * 5, B ) oo
theorists in mov1ng away from the narrowly technical

9"

‘jvfproblem-solving approach.j These 1nterests 1mp11c1tlyl;'fh

) acknowledge the boundaries of the differ;nt approaches.for"
:'{dealing with problems of curriculum.; 31Multaneously, these o
.-hinterests anticipate the argument for the usefulness of |
“'Habermbs critical theory in the sense that his theory takes ;':“’
:van historically oriented approach to soc1a1 phenomena and 1s f:rx
'iintended to bring into consciousness the taken-for-granted |
ﬂﬁways of thinking. Habermas does not restrict himself to,,
h',using any particular model or apprOach 1n solv1ng or
critiquing the ideology, but - rather uses. any argument ot
;;_explanation that can explain to people their false 15 ﬁﬁ R ';'fr

o B ey

'”gconscrousness and lead them to emancxpation.

In empirical curriculum theory, theorists adopted the y_t.v.,

'_,’ftheory of natural sc1ences. Frequently empirical theory

_o'included statistical analysis for. describing the o |
‘.'.”,particularities of ’1a1 phenomena in the hope of dealing .. a
with the complexity of everyday school reality (Eisner, ffp_
'11979).: The shift to mathematical language emphasized the use””iw

' ~of a technical approach that talks about social action as f



i??»?;<,

e

a shift. however, also marks a further movement away from theif.fl

54‘

v

'“ff'attentlon to the histor1c socxo-pol1t1ca1 aspects of

’}Lﬂeducatxonal problems.~

e

Thls same movement toward a technologlcal approach 1s,f;7

5seen when wrxters 11ke Gay (1986) descrlbed techn1cal vzews

“‘lof curr1cu1um 1n ordlnary language in order to organlze the s

Pt

'dlfferent proposals for developxng currlculum. She focused

.on proposals that presupposed agreed-upon ends.‘ Whlle she

‘ﬁ;'asserted that practxcal c1rcumstances would requlre an

frufeclectlc approach to the proposals for them to be useful, sheof:”

’fa,':dlsregarded stmd1es that attempted to comprehend the need forpf”'

‘e_;an eclectic dpproach Studzes that dbuld br1ng reason and

: self—reflectlon to the socxal, pol1t1ca1, and communxcatlve\-»f'?

aspects of h13tor1ca1 educatlonal problems that are imp11cit

' - 1n the deveIOpment of an 1nstruct1onal program.::"

--To- g1ve attent1on to these d1sregarded aspects of
‘_educatlonal problems 1n curr1culum theory, theor1sts l1ke E
‘ MacDonald (9975) took dlrectlon from Habermas' critxcal

'theory.‘ Molnar and Zahorxk (1977) acknowledged a range of,

"log1ca1 processes and po1nts of 'view that enter 1ntordev1s1ng o

ARV

'idxfferent types of curf1culum for dlfferent possxble uses,f

'lee Eisner, they poxnted out a progresszve movement away ;

+,

Jlfrom 1nstrumental reasonlng and technologlcal 1nterests in

. -

,the d’ucational arenay and emphasized the need for other

%interests and modes ofythought, '
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There are some other educators, who notxng theffﬁ”7 -
discrepencies between the theory of currzculum development S

and its practic f questxoned the usefulness and adequacy of,”

'\such a narrow technical theory for developlng currlculum.

Quite often the presentation of events and the orientatlo'L’

the discussion were taken for granted and the nature of theg{
'.h problem was accepted as glvens' And for the most bart, these -
BN

proposals left unasked quest1ons about the orzgxnsn for

example, the structure condxtions in the school, the Jf‘; E'Ql»’

-3

beneficzaries of the exxstlng condxt1ons, or- the 1nterests

"f;'that shaped the events. ~~”£'

. v

| Like other empirlcal proposals,.these suggestxons tended j
to’ propose an analysxs of curr1cu1um that presupposed an; ~“?tn.@

absence of theory and to d1sregard the polltical Q;’-‘

:The needﬁforhcritical_theory“”’fixp-;%_n: l ;?'iiéfﬂ;

One kind of cr1t1ca1 response is born in- an' R
interest in assisting ‘the work’ under scrutiny to -
,;become more complete, more sophisticated. This. 1s
- the criticism of a pedagogic who offers. cr1t1c1sm
“which is usable, which can be 1ntegrated 1nto the
'-work, improving it...‘ o :

- There is a second kxnd of crxtical response which .
_does not wish the other work, which 'is not 1nterested TR
“in-the improvement of his work. . It is not borf in ‘as’ ...
pedagogic interest, but in:a cathartic one. It 1s.7f’_f"
ill-tempered, .results not in- the development of the _ﬂ@
tothers' work, but in. silence... R _ S

. Conversation cannot occur . unless the partxclpants .
»are willing to maintain a,minimal civility, a -

+



- -pedagogic orientation and a willingness to be changed- e
by the others. - With such conditions present, a vital ..o

© . 'conversation, 1ndicat1ve of a vxtal field can occur._;,“'
;f,(Pinar, 1986. 199-205) : ~ : .

vabelieve that the notlon of ”critical'fin this sense, should
ke an important and an essential role, as action 1n the p
ffield of curriCulum."

e : ,
In 1979,‘Elliot Eisner called for new ways to

't

'conceptualize the educational problem. He asked, "Why do the |

schools, so often, pursue sxmplistic mechanistic solutions to"'
'.v' ,,4._‘ .
the complex educational problems (p..l7) ;.He called -v'j
;;g attention to the roots of Tyler's' model of a'ratxonal

systematic approach}"that lie 1n the early twentieth .

(A2

"century s 1nterest in a sc1ent1f1cally based technology of
educational practice. He saw the need for a method which

gould describe, 1nterpret, and evaluate the complexities and

q’ 31gnifncant qualities of educational life in the broaderﬁ‘
%ﬁ e perspective.5 Eisner called for an analyszs and- critical
?..,;A appralsal of” the 1mages of education, schooling and teaching.p*

More recently educators have looked to broaden the view
‘],of the curriculum. Their efforts are’ associated with ‘the use»

o" of different approaches %o curriculum development and with
:}",\' s s

féﬁ . the call for attention to’ theory. Their concerns point to -an
',;‘,.-v. » 3 -

' inwerest 1n movinq ﬁway from a- nang<zlz technical View of f”
v ‘ .

-3 '.

curriculum and ca '-tention to the need for analyzing

4fﬁcurriculum, and thinking dﬂout curriculum differently.,'
o -‘ . “: . “' PrE e
7i~3_§f-[;_ Lawn and Barton. (1981, P 16) suggested that what . is<~

T am interested in the critical of the ;irst sense. .I;ii" -



& ;way the area is described, an assessment of purposes or.

inhffintentions, and?a critique of superfszal ana1y31s and easy

Z'Q{f}solutions, vith emphasis on the hiddeﬁaassumptions that must i

ash N
TR TR

:'fflbe revealed and evaluated.-fﬁﬂi*fiﬁig5ﬂf§vo;?'-'f'if
g Joel Weiss compared various ways of eveloping

;fqur:iiu;um in order to devise a way to organize and cla331fy o

adif erent approaches for evaluating the curricula.' He asked
V'many questions about the- current curriculum theory,' which
'v.lead him to consider how can hermeneutics and critical theory:t

”Vfifmhelp the educators address the issue of work at the classroom'
: g o s

hfﬂlevel (1930, 175 195).,-Richard Pratte (1981) suggested that.ﬂi

;b»tchere 13 a) need for a. theory to make sense of the phenomenon ;
cslled the curriculum including its origin, development, and'

';;iinfluence.~pi'_ﬂ;if,“'”::if‘?if:"kﬂfi,'*f"";sf :

. Aoki (1985) referred o practices such ‘as curriculum

_edevelopment, curriculum improvement, curriculum 1mplement1ng,_"
icurriculum evaluation, curriculum piloting, and curriculum R

ok r‘hpolicy making. In the past these practices usually succumbed

"v,to a means-ends interpretation, because of the technological

l'ethos that prevails and enframes these areas._ However,

[

i?,recently, an increasing number of educators, who have refused

'uﬂto surrender to the taken-for-granted °f these curriculum .

N »vpractices, have made these very terms problematic., 5"~‘
It is hoped that this study will be the medium for 7;‘§Pi
‘

‘initiating the dialogue between a curriculum design group and.

~



dlsclose the underlyi perspectlve embedded 1n the school

- ;Ag”SCience curr1oulig, and open alternatrﬁbe w1th whlch the

currlculum may move towards new horizons.;""”

S
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- Critical Theory and the FrankfurtSchool . ., *
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f»uld be emphasxzed that 1t does__ot form a unity, it

’7'does not mean the same th1ng to all 1ts adherents. The-~§§:ﬂbefi”

s

i.tradltion of thxnklng wh1ch can be . loosely referred to by

I centered around the Instltute of 50c1a1 Research, establxshed

s

';x';Institute s key figures were Max Horkheimer, Th'odor Adorno, ?pfﬁ

2 D ' .
: and Herbert Marcuse.. Jurgen Habermas' recent w,rk in

phllosophy and sociology recasts their notion of critical

A ‘»‘_.

theory.

K writings of Kant, Hegel, and Marx.; artin Jay (1973) wr

A?»that the cr1tica1 approach to social phenomena has ite o

e /7enesxeui

“erman thought of - the 184@3, and ‘has developed

Before dis°“551"9 the idea of cr1tical theory further,';; s

;“label 1s d1V1ded 1nto at least two branches- the flrst

}n Frankfurt 1n 1923, and the second around the more recent

work o? Jurgen Habermas (Jay, _ 1973 Connerton, 1977). -The'

- 'f The idea of crxtical theory can be traced back to th:i’ 1
i



. ”Tt'fattempt to reconceptualize soc1al sc1ence theory.- They

2

iwith empirical socxologfﬁtst.~1t is deVeldped 1n the writingsjv"

'fof[ﬁabermas and earlier members of the Frankfurt School -as: an;;f:;

RN B . Sel

J;’:fattempted to link their theory with the development °f

afjﬁpost-industrial society._ They have attributed the need for

| T:{rethinking earlier theories of society and personality both

ﬁ_preceded Habermas'inithe period between the 19305 and the -

_h-~validity in social theory (Jay, 1973 Held, 1980), They-f'"’

| .e'mﬁphé

ito events marked by the irrationality of'the twentieth

'.

_.,century European thought and SOCiO-political development, and;g”;-

":f’to the failure of sOCial theOry to reflect on the ends 1t

\

"postulates through the use of instrumental reasoning.

The critical theorists of the Frankfurt 5chool who

] 19503 directedltheit-\attention to the contradictory (-/
'”characteriatics of the enlightenment of ‘a. technological e
"perapective, and to the aspects of modern scientific theory

’ -that. were inconsistent with the accompanying claims of :pffdi°-u'

5_;the reyiautfonary tracsformation of social thinking.

..

1
Iq the later years of the Frankfurt School, the [',‘“

”7;‘fthaoretﬁbal contributions of its most eminent members

7

f?io;ystg&lired in the critique of instrumental reasoning._»The e

‘y concept of instrumental reasoning refers to the adequacy of

L e . S s - LA

5d the importance of the subJective cOnditions forjﬁje,_:'



'ﬁt-explzcitly precludes any,reference to the worthiness{of the

”i-f they addressed went beyond a tocus on the past and embraced

f!,ends~themse1ves..“This concept of reason thus contains its

>¢;1s the historical product of the Enlightenment (Thompson,,;,
. 1981)0 ‘ .. .4 al , . . .

sz_diverse forms of theory as dialectical materialism,r-'"' B

'*psychoanalysis, and hermeneutics (Berstein, 1978).:

'McCarthy, 1978).f They placed h;story at the center of their

L approach instead of philospphy and society.- !et the isshes

ffuture possibilities as well They were aware of the many,.;fg}‘d
\mzobstacles to radical change and sought to analyze and expose
”.them. They were thuJ concerned both with interpretation and,

oA

‘-'ptransformatid\

r,b--

My

'”~own form\of 1rrationality, a contradictory conclusion which S

' During the second World War,’wr1ters like Adorno,;1_~b. R

rMarcuse, Horkheimer, and later Habermas saw the cr;tique of
ngiinstrumental reason as a nedessary condition for both the 7“f' E

Temancipation of the 1ndiv1dua1 from restrictive

if presupp031tions and for dny movement beyond totalitarian
'f‘arelationships.‘ Members of the Frankfurt School have

o -3 Lo
:,contributed to thescritique of instrumental reason in sﬁch jﬁ;*”'

o In the post ‘war perzod. attention was directed to

o=

'ﬁ_logical aspects of systematic 1nqu1ry that restrict ‘;ﬁ ,]f.ﬁ-*

?

_ise§f-reflection, open-communicaﬁ;on, and 1nterest in

T,produczng a better Yife (Apel, 1972 Mendelson, 1979"

e

IR

IR SN
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" The Idearoffcritica{'Theory o

'f:of 1deology. It clalms%that 1deology is what prevents»
’-81tuat10n and thelr real 1nterests, 1f they are to free

- ;of ideologlcal 111u31on (Jay, 19]3 GE

'all knowledge is hlstorlcally condﬁt1oned, truth cla1ms <:an'u o

' be ratxonaIly adjudlcated 1ndependently of 1mmed1ate soc1al

4

'“”interest;v They defended ‘the pOSSlbllltY of an 1ndependent o

fmoment of ct1t1c15m."3

FE*) {!;

S EL R R

The very heart ofrthe crltlcgi theory 1s its cr1t1C1sm

'd . v .V' Q-

}

”persons 1n the soc1ety from correctly perce1v1ng thelr true o

[N

_themselves from soc1al ;epressxon, peo 1e must r1d themselves

dos1): £

Generally speaklhg, ideology 1s a’"world-picture; which_
'stabilxzes or 1eg1t1m12es domlnatlons .or hegeéony, hyfyirtuef‘
"‘iof the fact that rt supports or Justlfles reprehenszble,, ‘
Qfsocxal instltutions, unjust soc1a1 practxces, relatlons of

5 exploxtatlon hegemony, or domlnatxons that are a form of

| ——

consciousness.' Ideqlogy 13 a’ deI!51on or. false
| oL .

consc1ousness, g‘certaxn bellefs, att1tudes,~and

_dlsposxtions.

However, Habermas (1971b), 1n contrast to - the earlier

‘”;'members of the Frankfurt School, does seem to use thls word

to refer to the personal be11e£s held. in a soczety. Thus:'

"ﬁf}any critxcal research program must be 1n1tiated by the

achcof?the critical theorists,maintained“that'aithough}~

%._f'

Y e—t
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R LR ,; ‘:t  e ? ’1
e :35":"':
observatlon that the people 1n thq soc1ety are deluded about k
s themselves, thelr ogs1tlon, thelr soc1ety, and the1r w"
‘1nterests.. | |
. The notlon of cr1t1que in.. thls framework 1mp11es a
cec/nstructlon (theoretlcal) of the condltlons of p0331ble
knowledge and a. cr1t1cal-reflect10n ‘practlcal) that make

unconscxous factors consc1ous 1n such a way as to 1mply

actlon (Connetton, 1976b Held, 198@ McCa‘.hy, 1978);7 Such

a radlcal stance would allow one to go beyond analys1s of the»-'

problem to 1nd1cate potentlally newfhuman pOSSIblltleS and
some dlrectlon toward the1r reallty.. The cr1t1cal
1nterpretatlon allows one to questlon the fundamental bellefs

whlch inform everyday experlence and 1n wh1ch the.

N

emanc1patory praxls 1s 1mpl1c1t.

Werner (1979) p01nted out that cr1t1cal reflectlonlﬂ

¥
forces persons to examlne thelr prev1ously unquestloned
v1ews._ in the past, I never did questlon the presentatlon of ‘-

the school sc1ence currlculum rh'Tnégland, or any other

- R

educatlonal matters.: It ‘is: my 1ntent 1n thls study to adopt

a. cr1t1cal stance towérds my own. presupp031t1ons about the
S _
1deology of school sc1ence programs and thus emanc1pate C

myself from these presuppo81t10ns.<"
Habermas?.éritical Theory
, : o S '\_ STy o

- Habermas' (1971b,.1979) main concern is emphasized

L]



fl;‘within the public sphere. 'implicit in.his'work is‘the7not10n

:;Vthat humanity must not only surv1ve but has to pursue a good :

".life. B N

v

In his early work, abermas exp11c1tly critiquesl*i

,instrumental reason. In his essay on The analytlcal theory

”of sc1ence and : dialectics (1976, pp. 131-162), Habermas

' -,describes.thesfixe characteristlcs that dlstingu1sh cr1t1cal -

——— - © -

"stheory from aﬁpirical theory. These characteristics p01nt to
"i he uaefulness of critical theory that both moves away from a
I'narrowly techn1ca1 approach to educational problemsoand
examine the way this v1ew comes about in current practice.‘;A
First, Habermas con81ders the relatlonship of theory to“
its object, a v1ew of the world to 1ts everyday reallty._ He'.
thites that dialectlcal theory replaces the objectifying s
hypothetico-deductive system df statements in empirlcal
ftheory with the hermeneut1ca1 explication of meaning.‘ Those
o discrete and given categories are replaced with categoriesl
”whose meaning is gradually determined as the context is
d1- developed and theory 1s seen’ as a movement of the context to,‘i
7i:be analyzed - Instead of-expre381ng only 1nterdependent |
f.functions concepts are now capable of expressxng both
' ;function and substance at once. The theories themselves‘are .
_3but a moment of the obJective context subJect to further'> ‘
“Secondly, he- describes the changed relationship(of

theory andfexperience, the v1ew of the world and 1ts



j'feXperienced:reality.> Experlence as controlled observat;&

ﬂ»phy31cal behavxor is broadened 1n dialectics to include

fthe relatlon§h€p g?ﬁtheofy#to hlstory, the view of the world f-

~in terms of an 1rrever51ble process of velopment and _v[%v

L 3

- »7*

g'experxence that accumulates outsxde of scxentxfic observatzon
'v,and 1nterests.“ A d1a1ect1cal theory thus drawn upon "the
feducation acquired by the total hu.pn subject, 'and

’h-experlence through wh1ch 1t artlculates 1taglf and agalnst

\' .
Lo

wh1ch 1t ver1f1as 1tself anew. 4 = fﬁ‘;@f-b' ”,} o ,V?
AU T R R '

'f;to its accumulated experxenced realrtym, sttorlcal laws of

’imovement refer to the part1cular pheugmeng that §re def1ned

.M/,‘-‘ *

s
"

'-;'_"fundamental dependent relatlons,' rathor than to predxctablet ,

L.phe'

Tunc 1onal relatlonsh1ps between undhanglng categor!es of

mena.' Thx‘s type of moarement Qomts to soc1a1

“"-develo me ts that are medlated through the co sc1ousness of
‘ P 5; Q

& T oW

\h

1nd1v1duals whlch gradually come toO. predomlnate.; At the ‘same ’;

-
. o
ar 4

‘tlme. the dLr ctlon of movement reveals what soc1ety is from

what 1t is not. - In d1alect1cal theory, the explanatzon of v

v . -

.any partlcular phenomena, 1nclud1ng hlstorlcal laws of

<

movementidls dependent upon the total;ty., The dlalectlcalff

‘proceeds both hermeneutlcally and crltically.. Thua,;the

. . [
o .

v 1

dexamlned from a soclologlcal perspective that also transforms
[_ the concepts brought from other orzentationa 1nto those theﬁ'

lind1v1duals have of. themselves. _"ii:ftf&s’_nfhl.~f~“

e , R AT

'1?mean1ng dfawn ftom the conscxousness of actlng 1ndiVidualsfiS"

g

i
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t Fourth, Habermas attends to the relationship of sc1ence )

's?ito practice, of systematic inquiry to practical !ction. jt

.Dialectical theory is 1ntended to remove the strict

‘ "distinction between fact and dec151on that characterizes an

_empirical study of history. Since empirical studies are
Syrestricted to causal eXplanations of 1nd1v1dua1 events, their :
fimmediate value is retrospective. Further value can be r
_vderived when there is knowledge of empirically proven ,;
vlaw-like hypotheSes and ends are pregiven.' In these :‘
instances, limited prediction is permitted and can be.
ftranslated 1nto technical recommendations but the prediction‘dlr
Lwould hold only under isolated conditions when development.

fce)’ has-ceased. The dialecticil theorY NUSt polnts

[

':(experi"

out'the. Lscrepancy between practical questlons and ‘the
accomplishment of tbchnical tasﬁs. Here, meaningfulness‘of ;
v;practicality would relate to the arrangement of an. aspect offj,
everyday life and bring to consciousness‘its restrictive -
aspects, while contradictions would refer to this totality .

:and its historical movement.ﬁ, R

Finally, he eXamines'ff'

learch, the»notlon

.@J, = {,4’4',“ "
productfcn‘of ‘
‘ o f’-“¢7 Lot
4knowledge.‘ Dialectical theory CtlthLZQS empiridhl

to the historical and the theoretical

fseparating interests and concern from ﬁ;;

fscientific theory which separates cognition from evaluation,_hf

presupposing that human beings can rationally direct their
- i RN
"rxown fate to the extent to which they uitilize socxal



" and. the controll1ng 1nterests that ground soc1a1 techniquesn

. hand, d1a1ect1ca1 theroy that proceeds hermeneutxcally_is

-

P

R

s

;techniques. The emp1r1cal e_pha31s 1s on\practlcal 1nterests

(understoodfas agreed u ‘ends) 1n the domlnatzon of

objectifled soc1al processes. Thxsvemphasls masks both the

-~

hxstorxcal and polztlcal nature of processes lxke 1nstruction

-‘7

.

' the 1nterest in control makes problematlc the presupposltxon

that soczal technlques are 1nherent1y freeing. On the other_'

/ 2 PO
1ntended to serve practlcal and emanc1patory 1nterests byr"

"cr1t1c1z1ng analyt1cal emp1r1ca1 modes=o£ procedure 1n ‘Tight .

of the clalms made by them.

'i The fxve characterlst1cs w1th whlch Habermas ‘f‘

drstxngu1shes cr1t1cal thedry from empzrlcal theory ra1se

0

questlons about the thznklng implicIt 1n the current sC1ence

U

program in Thalland, w1th particular*reference to the

perspectlve presented in the~program.luﬂow does the-prooram L

LRI

5

deslgner”group present their v1ew 1n the currxculum and does_'v

“
<€

~the school scxence program gresent a partxcular world view to

.0',.

P
Habermas presents gé’;iieology as fundamentally false

the students?

4

consciousness of ba31c epistemlc dzmenslon.: p~w~'fa1sity" 1n

questlon bexng'”reflectlve-uﬁaeceptabzllty Ll9¥lb)._ Geuas

v

(1981) further elaborated thatra form of consc&ousness that;"

s

i'is reflect1ve1y unacceptable ascrzbes to it a. genetlc'ifi"h N

Q. ; -

property, that could only have been acquired underkgonditions.

of coer {

R AU
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An ideological from of consc1ousness_'requ1res

"‘ignorance oﬁ false belief about its own origin or genesis in

'"fthe sense that given its epistemic pr1nc1p1es, emanc1pation

:,f“possiblity that the analySis might be emanc1patory by .

'would reJect that form of consciousness° namely 1f one knew'

‘:that it could not have arisen in conditions JE free

dimension.n{_v - L .

_.3' Young (1971) also suggested that 1deology 1s a set %f ‘.}_J;

.social practices through which partial v1ews or accounts are L

1 ;presented as if they had some claims to universality. ,A.,'K\

typical example is the way public figures refer to "the |

;nationa1>interest'% r"the needs of 1ndustry.

In this context, critique is a discourse 1n which the,ﬁ

:level of consciousness is made problematic. In.a critique;

:bthe discrepency in- level of consciouness leaves open the-"“

"fsucceeding as an ideology critique 1n a particular historic
v-content. The aim of critical theory is to - bring to-a- ‘

,person's awareness the unconsc1ous determinant of their-.
consciousness and behavior, in order to reveal to them that .

o their own coercive soc1al 1nstitut10n is determining them tof3
,fadhere to their ideological world-picture.; j{ﬁd”f" .H

In the initial stage agents falser think that they ared”“ii“

.facting freely in accepting the world-picture and acting on

:.it"critical theroy shows them that this is not the case by ?‘f'f

”‘._pointing out sogial determinants of their consciousness and‘_'d'

"actions of which they were not aware. in this way”
ES . . AN ._ \

4 . : . . -



hn,_nad thereby produce enllghtenment and emanc1patxon.

cr1tica1 theory makes the subjects 1n the society aware of
' the1r or1g;ns. i ‘ ' |
i To enl1ghten the subjects about their own genesxs or'”

’or1gxn 1s Just to explaln to them how they have become the

'subjects they are w1th the bellefs, attltudes, and norms they

Tvcondxtxons and in what "context" they acqu1red these belzefs, 0

vattltudes,'and norms, and ‘how they came to hold the1r baslc

'hworld—p1cture.3f .Q.'vf'efr". o ‘f.J;

A crztlcal theory 1s supposed to 1nduce self~reflect10n

:'Self-reflect1on in cr1t1cal theory
) '”ﬁfar_dxssolve pseudo;object1v1ty handz'suhjectfye{'efxv”
M;vxllus1on'iv E ﬁﬂ ) i'h ”“'dvxv‘"’;"”:i:;'iy_\f
' wf‘pbromakes the subJect aware of 1ts own origln,:
'hvct'br1ngs to. awareness unconscxous determlnants of

'consciousness and behavxor (Geuss, 1981,'p. 7@)

By-induc1ng such self—reflectxon crztlcal thebry leads

‘ people to reallze that the coerc1on from thCh they suffer ish

'self-xmposed, thereb§;dlssolv1ng the power or "ob;ectivxty

_ of that coerqun and brxngxng them 1nto a. state of greater f

yfreedom and. knowledge of thezr true interest..

i

‘ Habermas (197lb) d1d not claim that. critical reflection
B alwasys lead to a rejection of what was originally accepted

»Onfauthorlty.' It,may«wel} lead‘one.to.accept it.  But his“

l"'"

possess (Geuss, 1981) Cr1t1cal theory shows them under what o

vpointwisjthat_eyenwifvonejdoes'acceptlftlafter reflectfon,rft”;



will no longer be accepted on the basxs of authority.-p_f"t o

e

:1ﬁ’basic relation to it will have been altered A reflected

’=pre3udice .can no. longer function as prejudice, although 1t

chan certainly still be adhered to. This is the emanc1pation. L

Critical theory according to Habermas, .can overcome anv

(

v_ideological form of consc1uosness by reflecting on 1t' t;
. N _ "

'.;genesis, basxng the interpretations on critical theories.

It is necessary to distinguish between those 1nev1table
‘preunderstanding which are derived 31mply from one s
participation in a culture, and those false preconceptions

."which are‘anchored in a systematically distorted form of

"'”;communication.‘ Critical theory hopeSfto e11c1t a

self-reflection in which: the addressee penetrates and>Q
'dissolves the latter.tht 1§ true ﬁhat by self—consc1ouslyn.
.constructing a theoryvand methodology and by using these to
'iguide its 1nterpretations, critical theory does aim at ; |
‘achieving a certain degree of control over 1ts |
preunderstanding, however this type of control 1s‘
.fundamentally different from that of ordinary speaking
“"(Thompson, 1981). | -

| Furthermore, Habermas (1971a) argues that even for the
:ftheoretically self-conscxous aspects of its preunderstanding,"

9

rfcritical theory cannot claim a 'monological self-certalnty.

i

Instead, such a theory mustipltigately prove 1tself by

'guiding interpretations in which the addressees can recognize
"‘.VQ’w FEE R
0

“themselves.



“",ontologlcal self—understand1ng and’demands that hermeneutic?i

.'\_

Habermas rejects the clalm to unlgersality whxch

7v:phxlosoph1cal hermeneutlcs makes 1n accordance w;th'xts B

'understandlng be med1ated through critxcal theory. There are -

. RS e E
two steps to hls argument- o S R

. a) The objectlve context w1th1n whlch our herltage 1s"~

'approprxated contalns more than just "cultural tradit1on.
N i

;R‘Tradltlon as a network of,symbols and. meanlngs is- dependent
' i Wiy

[N 4.

on actual cond;t;ons of soc1a1 deve10pméht whlch are more;j,:

-
ey
than Just structures of symbols.. Thefbfore, tran

a comprehen31ve category but must ‘be. grasped 1n 1t*

o o I
to other moments of the soc1a1 context. =_\u ‘ 'r; ‘:’(asp:‘

.fsoc1ology cannot conf1ne 1tse1f to. verstehen (understandlng)
'Zprocedures, but requlres a theoretlcal referenceesystem. lAn
'effectlve-hlstorlcal consc1ousness would have to become a.
theory of soc1ety whlch would 1ntegrate the hlstory of y

I'rftradltlon w1th that of the other structures thh whlch 1t 1s

-;enhwlned (Mendelson,‘l979) 8uch a theory would become a’ -

"cr1t1que of 1deology to. the extent that by graspzng tradition;

L4
"as but ‘one’ moment of an objectlve context, 1t would be able

'to penetrate its xdeologlcal functxons. Such a theore ical
2 frame of reference would transcend the limits of verstehen

Y

and make 90551b1e a type of causal explanation.'-t'

y_treconstructlon that refers to the quasz-Kantian exercise of

Y.

b) leen these 11m1ts, Habermas goes on to argue that ;t

Thompson (1981) clarifzed the notion of reflection aé a .



T

{_make unconscious elements consc1ous 1n a way whzch has_.71y;'

'.,o‘ R

h;elucidating the cond1t1ons whxch make posshble a form of
T'knowledge or a mode of actlon.: In basxng the 1nterpretatlon
.:“‘on history the analyst employs a theoretical reconstruetlon'

',_fto reveal ‘the repressed exper1ences._'="

Te.

Reflection in the sense of cr1t1que 1s concerned w1th a

bgec vely constltuted 1llusion whlch objectlvely 3 j'u

constraints the soc1al actors.. The dlssolutlon of such an B

3

"'illusion ;hrough a theoretlcally 1ndqped enl;ghteqment
‘,leads to the emancipatxon of tme subjecg from prev1ously f _"

funconsczous constraints (Geuss, 1981).v Ns Habermas (l971b)

b

”practical consequences. Crltlcxsm changes the determlnants B

Q

of false-consciousness, uhereas reconstructlons eXplzcate

A

f,correct know—how, for example, the intultive knowledge we

:_practical consequences. .

aacquire when we possess rule—competence, w1thout hav1ng

.l.‘..:;. :
Even though the distlnctlon between these two types of

,vhreflection is explicit,'1t does not imply that they are :*5A
'unrelated On the contrary, ‘a; social sc1ence whlch asplres

"ltofa critiCal stance cannot av01d, 1n Babermas' v1ew, the
5exercise of rational reconstruct1on.v ‘For 1f crzthue accepts

. as 1ts task the explanatlon of a systematically distorted

-

_:communication, then it must have mastery over the idea of

undistorted communication or reasonable discourse, and -

-

- .
g -
LN

""explains, this crlticism is character1zed bY 1t9 abllitY t° .

:'tuntolding,the ldea of undistorted communxcation 1s ‘the - ‘f o



'"'3_“reconstruct1ve progect of the theorJ of communicative‘r"”

: ycompetence (Heller,‘1974) 1 4f‘;.~
An immanent crltiqus would st111 seem poss1b1e and

w

’"Qdesxrable to a cr1t1ca1 theory whzch t'kes serfously

iphermeneutlc inszght into the relatxon of reflect1oh to "

w

_ v}ptrad1txon, of theoretxcal to practi al reason (Thompson,

':fHermeneutze Unf-.sténding_of"thgimex§f‘fy

) g
| ﬁ@&
L &

: Habermas' marn concern 1nAthe process of understandxng
'flargely depends on the h13tor1ca1 consc1ousness.: Because of
o ;:the nature of thxs study,_Habermas"cr1t1cal theory provides‘f'
. fa fundamental 1dea fgr looklng at the scxence program from

.’hits or1g1n, influence,'and also looklng at the history of

"f‘sclent1f1c thought and 1ts 1nf1uence on the sc1ence educatlon"

B program 1n Thaxland However, an examinatxOn of 1ts history,.'

T

j:1ts orlgin,:and its Tﬁ?ru&nce 1s only one part._ The other

—pmrt*fs‘an attempt to exam1ne the currzdulum-ps-plan, whzch _r B

vis presented 1n the forms of programs of stuéy, currlcuIUm"gﬂ

-fguides,'teth, lessonoplans, and un1t plans.: Thus xt is .
- N

7':¢tnecessary to br1ng hermeneutzcal ‘stance to bear on this study'f
'ffas well J%f' N EE I
B - P ”\1

There;are substantxal affinitxes between hermeneutlcs

e .
.

?and cr1t1ca1“theory._ Habermas incorporates hermeneuéic - ﬁ
7]concepts not only on the epistemological-methodolog1 al level“e

. . c . 2 '. v e
w - . o . ] d s i
v i . . . IO . B -



bi'fﬁfbut also builds them into hrs philosophy and social theory.w”
‘?ﬂvThe essence of critical theory is self-reflection which needs‘ﬁ
;]interpretation as. a_kind of hermeneutic-. The critique of B

R

Y certain regenirggion of tradition. On the other hand,
o K

._ \_,“

o demonstrates that a hermeneutic tradition can onIy fu1f111
its program if 1t introduces a cr1tica1 distance, conceived
-

-vf; ide%logies can fulfill its proJects only if it 1ncorporates a-f ',s

o Ricoeur'(1974) sees that reflection is interpretatiga. fde_af”'f“

'T;‘and practiced as an integral part of the hermeneutic process.”f;flf.f

‘\ . A RS R

Ricoeyr compares the relation between

> L.
’

historical-hermeneutical science and CtlthBI;SCIGHCQ as-
\pt contrast btheen understanding and explanation.{ For h1m1l
';iunderstanding would be thexportion of the first scienCe, and '
explanation the lot of the second If the communication of d'i
the past heritage takes place under the condition of 5

'distanciation and obJectification, then explanation is a.

[

',_’necessar‘. tep for understanding.- That is, we always expla1n4
‘2in drder to better understand A text must be explained 1n

its internal structure before being understood in 1ts f_

' relation to the interest 1t arouses and to which if responds. e

:i[In order to explain 1t has to have ~some underStanding. But
'pthe opposite is al§p true._ If under‘tandipg passes through

"“‘f explanation. explanation is complete in understanding. Thus

] A T

'.“these methodologies are inferred in each ‘other. f;
The. ideological phenomenon is only provisionally

f':irreduciple“tb_preJudicevor.prejudgement, which;hermeneutics

.y
ity



-y 4 \"

\,makes an aspett of preunderstanding{ that isr of our finite;,fr'

'fﬁ“condition and of our 1rreducible perspective due to our

ﬂ

-?ffﬂbelonging to. history.f However, the basic experience from"fv'
'h{lwhich hermeniytic raises up 1ts controversial claims toii

"',universality constitutes in modern consc1ousness sort of

1o

alienating distanc1ation“ that appears to be the-dg

";tpresupposition of every human apience. This alienating

{_.

'!jgfdistanciation is more than a feeling.';It is the ontological .n

‘i}historical as: such (Bourgeoise, 1972- Ricour, 1973b) S

- \

ipresupposition which underlies the objective conduct o{ the -

f'human sciences. The methodology of these sciences necessarilyw

implies a taking of dxs anc? which in 1ts turn expresses the

'T"destruction of the pri ordial relation of participation

*;_without which there would not exist a relation to

. 2

°
w' ‘ v

The notion of alieﬁating distanc1ation and the

“:vexperience of participation; makes possible a certain_jﬁ'
xﬂrehabilation of prejudice, authority, and tradition. A~“'
;person would'discover that 1n fact each person situates

° within a tradition.4 In my dase, because history precedes me,

.~ and my reflettion, because*I belong to history before I

L

.dbelong to myself, pre]udgement also precedes Judgement, and f"

~submission to tradition precedes the: examination..v-/

-

Therefore if we cannochTtract ourselves from the

"historical becoming, or place ourselves at a distance £rom it:jHK‘

Ch

zin such a. way thst the past becomes an object for us, then we

(5 .
must confess that we are always situbted within history in -

'\ -3_' Y



A

o,

‘:»such a fashion that our consc1ousness never has a freedom to

bring itself face to face wlth the past by an act of

J-sovereign 1ndependence.: It 1s rather a questlon of becomlng L
’consc1ous of the actlon whlch affects us and acceptlng that . o

'the past whlch is part of our exper1ences,keeps us from '":'fn

NON )

GO'

:taklng it totally 1n charge and acceptlng 1n some ways r%%’
- ‘ L sl ] A B .
One of the notlons that thls study would llke to us;y/ rw”

H‘dundersti—axng and. analyzlng the school sclence prograh%@n

';ﬂrThailand, is R;coeur 8 notpon of dlstanc1atlon and ﬁfﬂ-

-*part1c1patlon. H;s cr1t1cal hermeneutlcs refleqts the mutual
f‘implicatxon of subJect and object by alterzng and emphasleng
'fthe human exlstance as partlcxpatlon and dlstanc1atlon from -

: the socia} world (Rlcoeur, l973b).; Therefore taklng hls
lnotlon,ﬂmy 81tuatlon as a part1c1pant 1n the sc1encecp.f”

L .
&

' 2 currxculum must be augumented by a d15tancxat10n jrom my

ffaOcial world, my soc1ety. 1 need tobstand back in. order to_fié”'
”tbhave a. clearer plcture about the object of study, that is,
't:the curr1cu1um.' I am w1111ng to be objectlve but at the same
J“time}I cannot detach{?yself from;hlstory, from my former 4
.fsopial world,~and ihe soc1al reality in whlch I part1c1pate..
d';Thxs is the part that I cannot separate, the part of | |
?prejudice,‘gias, and preunderstanding.v ‘

Paul Rxcoeur has reconc1led the not1on of part1c1pat1on o
'-5and distanexatlon through new ins1ghts xhta/the act1v1ty of |
rintsrpretingathevtext, : hese new.;n31ghts-are_helpfu1 1n>'“

e
: . . PR



"dmeanlng by the 1nterpreter.'.ftfsT f,7f~ﬂa“,f

seeks to change. In th1s sense 1t carr1es 1nto belng and

bvowes its exlstence to a *radxtlon w1th1n WhICh lt flnds

‘?process of understandlng. The scheme of analy31s does not

‘jmeanlng the text has for me and to dlsclose the text s

‘1nherent meanlng.

7/
s

3asuch a way that they 1nst1tute a dlalogue between ontology

‘*Lva11d1ty on new groundsr

L

R1coeur p01nts out that the text serves as. a model for

' dlstanc1atlon wh1ch is necessary 1n all communlcatlon.._Heff

f'“1n speech between meanlng and event through 1ts 1nscr1pt10n

]1n wrztten texts and the eventual approprxat1on of 1ts 8

d

For R1coeur, the cr1t1cal 1nterest only makes sense
) _ I

' tfthrough 1ts 1mmer51on 1n the practlcal 51tuat10n whxch 1t

"“1tse1f All human sc1ences start off by referr1ng back to a-

-r:l1ved experlence, 1f only an 1mp11c1t one, and they provzde a

+

‘_certaxn understandlng of thls.a-The 1ntentlon of hermeneutlcs
.1s to re-1nterpret the 81tuat‘6n, and the boundar1es or

{ horlzons of the 1nterpreter ate a cr1t1ca1 part of thls

'attempt to re-construct the author s. mean1ng and then

;ilnterpret or. explaln them. The 1ntent 1s to examxne the j

K o e

The 1nberpreter must understand the text in. a new’ and
® ..

.

~j-44w5:ﬁ

o and eplstemoloch and thus help to re-address the questlon ofg:fuf”

ishows thlS by trac1ng the prlmary d1stanc1atlon wh;ch occurs fu”

bdxfferent way 1n order to apply 1t to the concrete situation.w.

)

Th1s is llke the translator, who must br1ng the text into an ...7

ERNE



?Eltf be conveyed/1nto and applied to the present. In thlS process,}de P

"einte111g1b1e relat1on w1th one 8. own culture._ The past must
"’pour preunderstanding is transformed

'fj,j‘Interpretation of ‘the Text';?“ﬂf

When I speak of;lnterpretat1on, I am descrlblng the

-;1nteract1on of the 1nterpreter and the text.d Thls suggests

3.that I am not actzng as a neutral observer-'rather,vI enter

f'xlnto the text and in a sense re—form the text._ There must behifﬂ; -

'.:some Lnxtlal understandlngyof both the subject and the:

‘horizon of meanlng (Taylor,v197l)., It may seem contradlctoryf

.v_..

h‘fto speak of ”understandlng prlor to understandlng in a’f*

"hermeneutlc way. The xntent, however,'ls clear. Before an

';1nterpretef

vﬂ

'ﬁ'must be able tb“create a questlon WhICh ullows the.'

= /

»linterprfter to enter fullg 1nto the 1nterpretat10n. When we

'vreflect“upon thQrSChOOI ségznc%'program, what 1s concealed 1sV‘;h

"the perspectlve of knowledge thCh under11es 1t.; Habermas

f(1972) explains thls p01nt of 1nterpretatlon 1n that the 'bf

vllworld of trad1t1ona1 mean1ng dlscloses 1tself to the :ﬁ

,,ﬁto the interpreter.i It 18 not”*os51ble, however,vt

~as if it were some concrete object.: Rather,vxt 1s

A

\to further interpretatlon.;'Thzs implles thauf

interpreter Only to ‘the extent that hlsbor’her ownf"""

‘f,vbecomes clarifled (1971) Somethi'g whlch'rs unclear 1s open?

A

V4

thh‘meanlng of'
;fflﬂi"ﬁ“ffdr 5 .’CY?{fv77fie

'»)¢, . . coon T’-‘_.’,‘, o

'egins ta lnterpret the text, the 1nterpreter -;f;'“'

know it

_: nly 'OPen o

1;?4sphw-ﬂ~”



1 R . ;, gt ; RIS T

”f a text or texts standxng 1n poss1b1e relatlon to one anothern

P P S ]

may be 111um1nated only by dlfferlng perspect1ves.: In this

‘ _way interpretatxon may be v1ewed as a crrcle,=a hermeneut1c
Co : ST S I T -.__,ﬂ» .

A further poxnt must be made. If someth1ng 1n a text 1s :Q}

PR~ N
e

not clear, then 1n 1ts 1llum1nat10n we are beg;nnzng to br1ng

/fhlt from hlddenness so: that rt may be more fully known. There-

f;s/"ln other words,'a d1alect1c present wlthln the ffzi"jnff;}}gf.
- hermeneutlc (Gadamer, 1975). The d1alect1¢al sense of uf,;lﬁ@f.
5 ' "'? J . ' :
fhermeneutxc 1s the relatlonshlp between that wh1ch ‘is known CET

- ~‘,."

'ffh“sand that whlch 1s not , The d1alect1c becomes an 1mportant ig:g
‘“;part of the hermeneutlc 1nterpretatlon s1nce 1t further opens

. £
N the horxzon of p0331b111t1es. When I taik about the schocl f

,fsclence program in Thalland, I should have an: 1dea of the _f}fj,

-

yflntent of the program, but by no means could I claxm to ‘f',{

:'understand the meanlng of the program 1n thls context unt11 I

X ) P . 'i/v' - . L .

.1nvestlgate further. The 'school sc1ence progqam in . - STy
e » ) . W el

Thaxland' has some meanlng to me, but thxs me?§1ng 1s largely R

’f‘ﬁplaced aga1nst a. landscape of the unknowh The dialectzcal

'sense of the hermeneut'ﬁ ?g-rought to the surface.rlé

¥
-

Enter1ng 1nto the‘ fretatlon suggestﬁ that the.;-,f"5tnﬂ“

’

Q1nterpreter beglns to understand dlfferently, there xs a.

. ;é‘z

transformation tak1ng place. Whatfwe may initlally expeci to,:;,tﬁ

f1nd may not appear.v We understand not so much what we’ know'ﬁ'%

Ll

A~~part1ally already,_but rather where it as that ue have not
! . [P . -
) understood_as-we shouldvhave.' The contxnual interpretat1on S E
R - R - R RN RN 4

RV
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""i}fh47f

which shows us where we have understood wrongly inVites us tohi"

“*ﬂ”f return again to that which is already known 1n a different
";way (Palmer, 1969).:_d %} %@mﬁthivlﬁ
hfﬂqhh' schleiermacher (Palmer, 1969) confronted the attempt to

Lo

analyse and inquire 1nto t@; possibilities and limits of the ,

process of understanding.ﬂ,civen adequate historlcal and
.-»r*.

liﬁguistic knowledge, the'interpreter 1s 1n a pOSlthﬂ to

-Jd. understand the other betteg than she or he has understood ,p;‘

e

herself or. himself., zhe interq\eter is Viewed as entering
?g 1nto a dialogue with the text' a dialogue with a particular s

K texb-becomes, 1n a dlalectical sense, ‘a- dialogue with other

interpretations of the texm, for example, the tradition which

\ .

surrounds the text f%self.» The dialogue seeks to understand

o

the historical dimension of the text and the 1nf1uence of:r
paig”interpretatioﬂ@, both embedded 1n the text dr made 1ni

terms of the text (Gadamer, 1975). Thus, the present

interpretation of & particular text 1s not Simply reading

.'.

'hﬁumnghat is there, but the act of entering into 1t. Hoy (1978)ﬂ

. R ‘4,"

ﬂhli"tsuggested that 1t is possﬁble for the interpretation to

| become relativistic to the text.v‘Anything I say about the

-xschool science program may be 1ncorporated as part of the‘

i CP in 1nterpret§ﬁdon of the text must therefore be open toi‘

'sf'h‘fcrimicism ff it is to. be considered valid and leg Lmate.

.ﬁ‘icriticism may be related to understanding through

n’

':k;b'finterpretation. Uhderstanding in this sense is’ closely

s A

[ANEE A
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"order that the full sense of the dlalogue be ratxonal

PR

related to self-understandxng of a sxtuataon.r From

self-understandlng 1t follows that there must be

~that we should recognlze that 1t 1s not self-critzcxsm in a'l

;dogmatlc sense, but rather in a henmeneutfc sense.‘ My study

..

-

of the Tha1 school sc1ence program could not stand as my

must also be an 1nterpretatlon881tuated wlthln a communlty

ld1scourse.# The\purpose of\the d1scourse is not to uncoveri‘]

,the weak po1nt 1n the text but rather to let the meanxng of ;'

LN -_\- . ‘t‘.v

'emergence of the meaning 1s in. terms of an ~open hOrizonal'

\.
- "7'

(Gadamer, 1975° Schutz, l978). Thls text must be read and

1

'self-cr1t1clsm (R1coeur, 1974).} Itfls wéthan self-crltlcxsm

the words emerge (Barett, 1979) In a very real sense the _l.

.y

‘1nterpretatxon of "school sc1ence 1n Thailand' alone, but e l'

"1nterpreted w1th1n the context of dlscourse and currlculum in'

o It xs hoped that thls conceptual framework for the study *

“~is not rlgld, but evolvzng, not 1mposed on the research

-_act1v1t1es,_but rec1procally dependenf g:?the pra;tlcal

@1nqu1ry. In dlsclos1ng these specxfic gu1ding interests for

Vﬂpart1Cu1ar b1a 8. which may be reflected in the account.. l f
3 o

"w1ll hopefully move toward a cr1t1cal analy81s that will o

R

' offer both the possiblllty of 1nsight into the concerns and

R

NI

the potential for ensulng actlon;_i_f_

(38
BY

'?f'the in estlgatlon, I hope to 1llum1nate for the g&ader(s) any



Framework for Analysis of the Curriculum = . - = . ..° .o

e ’. -

Based on. the conceptual framework, the study attempts to pfﬂii

funderstand the currlculum-as-plan of the Jun1or hzgh school

'ujscience program in Thalland Thls analysxs w1ll be preced ﬁ

t

‘:by an exam1nat1on of the hlstory and development of both

‘cgeneral educatxon and sc1ence educatlon in- Thalland The 1:f;

—

- ;procedure for analysing the currlculum w1ll be undertaken

_through the examlnatlon of ava1lab1e documents such as

'tteacﬁers' guzdes,'students";extbooks, and 3ther rela;’

{ TR 00.; "‘7

T

'Imaterials., It is hoped that in thls gq’gﬁtekt, trﬁé’:on "'tu_alé'
. &5 B

S -_ -#“ _; 5% A
_ perspectives and the natdré‘bfgthe sclencé program T gf&§~;

. /% ‘

'7]Thailand w111 be brought‘to lxght.'f __“ ‘ff s“igﬁigf fﬁ?',:“

Off;cially deffned goals are often part of the currxcula
%along w1th knowledge, methods,'and evaluatzon whlch reflect jﬁﬁf
-them.' It is posslble to 1nvestigate these in terms of s E@

; %ﬂ,f’- ,fP
_'..Vious paradigmatic v1ews of knOwledge (Garf1nkle, 19&&)*‘5 %
: “e

'In terms of analyszng the school scxence program in. Thalland,_d f

hthe intentlon is: not only to discuss the klnds of knowledge e
rpresented in the conventxonal way, but to look at the.
"l’curriculum in the root orxentatlon. Aoki (1978) mentloned

ffthat in general education, educators in thls decade called o

L

curriculum research thought. He elaborates further that no

program can be evaluated in its ent1rety, but we: can 1ncrease -

fo;lthe need to probe into the deep structures underly1ng:§ ﬂ;l*ﬂ'



:fﬁour vl310n of what ever . we are v1ew1ng.through the emp10yment
f"of‘as many perspectlves as we . can f1nd approprlate and
.ﬁﬂut1llze them for our purpose;x:%fi. R » y “ |

E In thxs part, the emphasxs wlll be placed on the work of:;?kjw

¥

'\-fliaabermas, concern;ng the 'knowledge-constltuted interest. ;ftﬂﬂ.":{

y»In hxs cr1t1que of 1deology, he analysed knowledge and human

‘~1nterests from the cr1t1cal theory perspectlve,'whxch he has

e

V‘_ d1st1nguzshed from the perspectlve of emp1r1cal sc1ent1£1c

;theory by 1ts relat10nsh1p to soc1a1 phenomena (Habermas,

<

'71;1976).; In hxs book Knowledge and Human Interests (Habermas,

T

*ny1971a)_he descrlbes the'orlentatlon of dxfferent types of
‘hanalytlc soc1al theory for producxng knowledge.; He also
”rhexamines the dlfferent tradltlons of 1nqu1r1%g,‘he descrzbes {ff
'gtheory as a- way of ldbklng at the soo1a1 world that manlfests
a cogn1t1ve 1nterest ‘in produc1ng knowledge. In thxe_aﬁ
'fi_context, the emphasxs w1ll be placed upon Habermas' notlon of.l ﬁﬂi?
'_Tknowledge and human interests.; In hia critxque of@xdeology,‘”*;p
: _he analyzes knowledge and human interests from the critlcal ; |
'wperspectlve, wh1qg he has d1st1nguished from the perSpectlve
- of empzrlcal.theory by 1ts relatxonsth to soc1al phenomena.g
1Each theory would 1nclude a character1st1c methodologxcal ]
';a.approach w1th cr1ter1a for applyxng the theory to realfty._
aThe appl;cation of valued crlteria produces one of three L v i» ;f
iﬂ90881ble categorles of knowledge. information,3f: | .

7‘”interpretat1on, and analy81s.

He relates knowledge to three kinds of gognitive 5



"vvknowing.; Without such pOSSlbllitles we

o terms ‘af. understanding.x Iggis the unto;x_'

interest, 'knowledge-constitutive 1nterests, where he dufﬂg,tdfdfﬁg

..ifassociates (a) technical 1nterests thh control, (b)

l:fpractical interest with mutual undertanding, and (C)

LAl 7

Ljemancipatory interests with self-re;lection. Acoording to

.,_,;.nabermas, these three interests are glven to all human

s S el : .
'activities. N j“f;»ﬂﬁ;' L

Habermas further provides us &1th an example of how the_ L

. varioup conceptions of knowledg may be used to create
; “ z :
_tension between different world v;ews.j Each v1ew has a

"’particular vision of man contgi ed within it.:kIn the first

\

"instance, man is v1ewed as a pafsrve being,‘while in the )

'Qlatter two, man is v1ewed as. an' active be&ng. The tensxon

-~

'lbetween these v1ews creates what Berstein (1975) has called

o
L
\-, .

) ,the"new belng. S ‘,' N 'fl

Thls conflict has the potential to allow the_uncoyering'

‘%

”7fof new possibilities for probing further 1nto ouriwayslofk -

1 staggate in. - .
T A
of ®¥e. new th

S s impiitant for 1t has the poteJtial to;def»’f

'i~towa¢ds looking beyond what we take for grad&ed in ‘our, h'

v & 5
.everyday life or beyond those goals for»human action wﬁich

1

- may be officially defined by vaqious institutions (Berger, .

'1963).-.. I T N ) o S i»’

Habermas begins by turning his attention to ‘the

conditions of possible knowledge today by analyzing the Lo 'fb
'gfcontext in which possible doctrines originated He provxdeg t'”‘



&

© 'jﬁsiwith.ahfexampletofhhow theJVarious;conceptions-of3'
'i J-knowledge may be used to create tension between different
‘:fpworld views, and how differedt fundamental cognitlve lﬁﬁd?;;;;:L:iV
interests shapes therifferent theggies, emphasizing its.‘fiiﬁiw?_'

'.-y sy

-valued category of knowledge (197la)

Each of these three 1nterests constitutes a.
ltranscendental condition for a certain sphere of meaning 1n
'that it determines the a priori conditions for the ‘

. apprehen31on of a certain type of objects. In th analysxs'
L'of the connectaons between knowledge and humad’iﬁferests,

' Habermas attends to totality dialectically as he looks for ,'"
what is empha31zed and what 18 not taken 1nto account.-,'or'ﬂ-'

vinstance, hlS analysxs draws upon knowledge in. different

disc1p11nes and different approaches to’ 1nqu1ry,‘and proceeds

systematically to reconstruct historically repressed

cognitive 1nterests.

“His’ work has bd'h applied to the area of education,g

L

,’;'espeCially in the field of curriculum theory._ Such work has o

" taken his notion of knowledge and human 1nterests,‘from the
’sa;ﬁ book - of the same name, in order to evaluate or is a model for B
8 wthe 1nvesti§ationgof the kind of: knowledge that is preséhted
1n the curriculum.' f:\1978, Aoki tﬁbk the three differing ";
‘:‘ orientations, or forms of knowledge of sc1ences (strict
A science. hermeneutic sc1ence, and critical science), andb

expanded them into tho area of curriculum.

The dominant orientation within society has been termed



‘i%ihempirical-analytic. where the primany 1nterest lies 1n.r4 o
”'festablishing predictive control 1n techn1Ca1 sxtuations. &4:;~
,.:,;This orientation lead% one to. approach the world ObJGCtively

i"fwith the primary interest of controlling ObJeCts._ Knowledge T“:

:ngained is based on observation and experimental evnﬂence. ‘It"

' fseparates theory and practice w1th the formulation of a.yfhﬂ¥9~ff_1

'vhypothesis, as a component of theory, to gulde the practice_vfa Lo

3”n;_of an investigator who believes that the theory 111ustratesihc7f’
Z;Lfan ideal state of affairs. Thus, we. tend to think that
Liknouledge is der ved by empirical analytical means and thatvf:?
'gother sources of knowledge are misleading.yf" ; o
ffbe a prescriptive package of means-ends relationships,~in 31;:
idwhich methodologies have been deVised to attaln cartain
”hgformulated objectives considered to be indxcators of desired
;student achievement (Rowell, 1983). The curriculum 13‘; 2
Tdefined by the con@bnt of the course and the recommended
iuuninstructional approach for achieving the spec1f1ed

VNS

"_ cb%gctives._

$ ‘ S
£rom this orientation, the curriculum 15 conside ed to;v, S

By -

The second orientation is termed histpricalfhermeneutic,-.KT””

r7vgthe primary interest of which is associated with the a
5understanding of meaning as attributed to situations by‘
| individuals. People are not viewed as separate from this L
5wor1d, but as intluencing, and being influenced by their o
.hsurroundings. Each individual gives meaning to his or her

7‘own particular situation, and these meanings may vary from



sa

'uVﬁione to another accordlng to their 1nterpretations. ﬁithint PR

fj-fthis q}zentation,‘most of the knowleﬁge, including that of _ﬁg][f“

Kuhn (1970) states :

b yﬁj'd’by the cientific community.'

7]members of the commun}ty must be ‘re—educated

ey

',."4 H

The curriculum{“ay be considered in terms of multiplejf"ﬁ

‘\

v'different sxtuations (Werner,>1979)

The third orieqﬁation 1s termed critical-theoretical in
=

"'which ema‘i}pation and concern ‘for the human condition is

*,most 1mportant§d Impléctt within this orientation is a demand .}ﬁ

"A;for action whicg will 1mprove the human condrtion (HaberMQSf

""‘1971a)._' ersons Q§e.&1ewed as an 1ntegra1 component of this

3world This orieng pn has a broader base than the first

ry

."two orientqgions. L ;lscritical orientation i% interested in

':;asking questions which probe, uncover, and make explicit, inx.e"‘
lorder to reveal the underlying taCitly held intentions and
:assumptions. It is from this critical stance that Paulo

fﬂFriere (1972) engaged in a dialogical involvement with humans



P

”'ffzin transforming the world The essence of such a practice 1sx"h'

",ﬂeconomic, pf

'eﬂmodel, it shou'd be possible to 901nt out the different
g.aspects of curriculum and education that are not accounted

'Hi-for in the existing secondary school sc1ence program 1n

i‘e;fvaround the world. He conceives of education as the practice

Vdiof freedom, in which individuals discover how to participate

t?ﬁ';the creative encounter called dialogue (RoWell, 1983).gdf"

.

' In this orientation, the curriculum 18 v1ewed as a set

’“of assumptions, beliefs, and values._ It is shaped not only

’fjby the interests of individual participants,kbut by the

¢

rjbroader interests of societal groups subJect to diverse.ﬂ*:

tural attachmen ts. R

'd From a”'analy is of the curriculum based on Habermas"j

PP

-

‘fﬂTThAiland 'iIt should also contribute towards establishing the;‘i

_T:usefulness of hermeneutics and critical theory 1n education.“l

-aware that this view of sc1entif1c knowledge may

ih'be quite different frommthe dominant empirical and '
*U’positivistic one.= Most problems in science (including the

"3ijdeveloping of a science program ‘in Thailand), argbdealt with_;-t
'ffin practical ways without questioning the choice of meaans ortaf'af

a_~ends beyond that which has immediate application._fﬁ

w0



fﬁof being a one-sxded development of reason, yielding not

1‘*truth but a succesqion of mutually incommensurable and
A

T . e
’"*]iRﬁﬁbééinNIOﬁ-TﬁﬁgﬂhTuaévoékst;gu¢g;i? v u;

Various intellectual and moral tendencies are currently
4

combining to dethrone natural science from the sovereignty ofﬁfﬁf'

reason, knowledge, and truth which it has enjoyed Since the
: T

Rffseventeenth century.. Far trom being the paradigm of}-“f*ﬂf'
”obJective truth and control Vhlch will make us free from all

3{,natura1 1lls and constraints, science is increasingly accused[

\.

:’historically relative paradigms,.and not freedom, but

S

.enslavement to its own technology and the consequent modes of}ﬁ
SRRV

'l

SOClal orgggizaS;pn generated by technology.l

'3 Today the positzpn of sczence, which was unquestionably

fv,accepted in the Western countries for the last three hundred
»f years or so, has been challenged by different groups of

'peopla.. Even 1n the last thirty years, there seemed little

: ”;doubt about the status of science in’ the society (Barnea,r

f,,Science was v1ewed as’ a dominant force in shaping our;l:

”f 1972a, 1974). Most people believed that science provided

‘reason, evidence, and meaning for rational discourse.';h”

o ol - T R "., B ' ) . T L : . : o ) .dél

= L,

A

e

-\—M‘%—L\:‘- wee T L



fmaterinl existence and personal belleﬂs ‘ It was belleved

B

. lJ
-

vthat the sc1ent1f1c attltude fostered the development of free

fsociety (Feyerabend, 975)

!science and soc1ety or the commun1ty? Thls questlon was‘he

L

-rarely dzscussed untxl about 18403 (Capra, 1982) But 31nce'2t~;*d
fthen, gradually rather than suddenly,.lt has Hgkome a major:_f:, ‘
lissue.v Uhat Just1f1catlon is . there 1n scxent1f1c studles:':ditﬁ”

'having no visbee practlcal uSe? It was assumed that such

fstudles served-the1r own purpose, namely, the advancement of-{’

knouledge, the dlscovery of knowledge 51mp1y for the IOVe of N

: ntruth.f Do we still fully accept thls v1ew? Do we st1ll

J*faccept that 1t 1s prop r for a sc1entlst to pursue knowledge‘ 6

"éfor its own sake,

't ardless of any advantage to the welfare

'Of the society? We are forced here to turn to a radlcally@

sdutilitarian attxtude reflectxng the general phllosophlcal

'trend of'our t1me. f‘rJ;" i Ti"' : :;aﬁ-_‘ .

A

.'1 The soc1al functxdh of scxence v1s—a—v1s 1deolggles is '

> L . ‘». . ." .
4

first to try to understand them°'What 1deologles are “fy_ﬁ,

dunderlylng?, How do they work?, What gave rlse to them? phndﬂjm

i

'tjgsecond to crlticxze them, to force them to come to terms o

ipwhat was its orxgin, and 1ts 1mpact or 1ts 1nf1uences.»

:with, but not necessarlly to surrenqer to reallty.. Closely
: 57
-knittedfthh crltical theory 1n order to understand and

'*»’transform science, e need to really know how 1t developed, <

y

\

The questxon arlses Is there any relatlonshlp between.g\”’f'f



Feyerabend (1975) asserts that the hlstory of sc1ence';fd

"-tfdoes not Just con81st of facts and conclus1ons drawn from‘11-

“M needed then is a Shlft of emphasxs 1n sclence, particularly

'3them. It also contaxns 1deas{ 1nterpretatlons,'mzstakes.tﬁi;ﬁ o
‘.tWhat we - learn from the hlstory 'is not only past ev1dence, but-i'bhf
galso the what the ancestors thought and conce*ned themselves
ihjabout,f.clffered from our tlme (kuhnr 1963).
) Assoc1ated thh th€ trends whzch see a l1nk betweenh'
fégsclencz-and soc1ety, there have ugen cases where the emotxons;}
of the part1c1pants have 1nf1uenced our thlnklng about the
'[contrlbutlon of science and technology. _Paul Hurd (1970)
. 1nd1cated that the lack of understandlng between members ofl.gg:‘

¢

iisociety and sc1entlsts 1s due to the lack of commun1cat10n."'

He stated "a ma30r1ty of adults -are unaware of, or are

l‘m131nformed about the mean1n9 qf sc1ence and 1ts 1n£luences :

' s N

’

on the mater1al,'soc1al, and 1nte11ectual 11fe of our t1me.
lAs a result they have llttle 1n lgnt 1nto the meanlng of

.'3“prob1ems wh1ch plague manklnd today (1970,. »13). what is 3

p1n scxence educatlon, to demands that are placed on the

"comlng to understand the nature of sc1ence. o

;-

’fThevscientific_ReVolution_oftthe'SiXteenth_century

The 1mportant revolutlon xn the phlloso h of BCienCe

= Twas brought about by Franczs Bacon.. He presented a new .

& 2@



Hsfdirectly oppos1ng the{deductlve method of theﬂeayiy tlme. fﬁ"

R

| ins method of 1nqui¢y£1nvolved a mathematéfal descrlptlon of

R e
© The- puref'”"

-fact§ &hen’through a process og dGGUCtxon the COHSequences',y*a” o
” ) O
&»\hypbthes s MEI:e determlnegc..&hd tested by Obsetvation Or
««vﬁ .

_‘,‘J : ru ..

,?); If the tests rndlcated

'fﬁihypothesisdstage and workxng\through the method repeatedly
‘funtxl a hypothesls was found that was “in agreement w1th“themj”f“ﬁﬁ5
loriginal obsgrved facts as well as those generated by the, S

 exper1ments.f”

, ij‘;¢ e

'”3'§gﬁf Thelnext movement in- the phllosophy of sc1ence took

$ place durvng Gallleo s* tlme. 'He attempted to comblne

v

W9
‘tif’i"c experlmentatlon w1the use of mathematlcal

SR u‘L

lang:?ge to formulate the laws of nature he dlscovered

:“av :
' é._ These two aspects,Jempirxcal and mathematzcal descr1pt10n of
.:nature, became the domlnant feature for sc1ence xn the
:seventeenth century and have remaxned -an 1mportant cr1ter1a

o ] i e N ! -
- lof scientxflc theories up to present tlme (Crossland, 1971).

In order to descrlbe nature mathematlcally, sc1ent1sts .f

', ,restricted themse&ves to studying the essential propertles 1~



g

'ﬁ;lmater1al bodles whlch couldvbe measured and quantlfxed
;]iother propert1es were merely a sub;ectxte mental progectlon
';i;and were excluded from the domaln of sc1ence.- Thus, Gallleo

".L;set up the sc1ent1f1c process that we Cdll 'deslgned &\1
ﬁ‘problem,"ln whlch problems were de11m1ted accordzng toff.y
experlmental, deductxve and 1nduot1ve methods (Dampxer,

1971). Th1s method became known as- the scient1f1c method”

»

The perlod of mechanistxc v1ew of sc1ence arose throug%

| a comb1nat10n of factors related to the work of Galllgp, Renejf‘

iDescartes and Isaac Barrow (Benson, 1984), causing a shzftvxn"‘“

jph1losophy from scholastlcism, where nature 1s made for man,:j""

;to that of emp1r1c1sm, where man 1s part of nature., BarrOu

‘belleved the obJectlve of sc1ence was to study the world that‘*"

',1s perceptlble to the senses- parglcularly aspects of the

o world that demonstrate quant1tat1ve changes% Newton1an

' ﬂmechanlcs developed the observer-observat1on rel&txonshlp,
-wh1ch qbs adhered to durlng and after th developme#%ﬁif

:K{f1terrest1a1 dynamics, and 1n whlch the mind was(i!pable of
. " .
' perce1v1ng a mov1ng mass 1n absolute space and t1me-

.,iAyd(Roblnson, 1969) In such a world, an. observer'1s one who is

:‘1n the center of the unlverse surrounded by objects that can

‘”be percelved.by the'senses and understood by the mind st1
adoptlng thls mechan1st1c v1ew, qualitles were reduciblebto :

'mechanlcal ones and permltted scxentists to assign numbers to

pe

V'.them. The fact that the quglltxes had a mathematical value,_‘j""



."

’ &

made it posSible to understand the world w1th1n the assumed

formalism._f_:‘w

lzﬁff:li‘ As can be seen the medieval outlook of sc1ence changed
pﬂgzradically 1n this period o£ time.* The notion of an o:ganic,_‘l
'7}ft}11u4ng and spiritual universe was replaced w1th that of the3 o
“'ﬁlworld being a machlnel a metaphor that is dominant 1n the
:fmodetn era.- Where the ancients'jgoals of scxence were.,

. wisdom,lunderstanding the natural order and 11v1ng in harmony

Y

S'Hwith it, since the Baconian times the goals of modern sc1ence

e

"fghave been to seek knowledge that can‘be used to dominate and

’}fmechanistic view began to break down. This culminated 1n‘ "

'control nature.;;7

‘Science of the Twentieth Century

'jon philosophy of scienbe.‘ The pos1t1v1st phifggophers of the

,".
T

>

In the last half of the nineteenth century,'the

ih193ﬂs when a, new view of sc1ence evolved out of the Vienna

"-Circle. Since then, this view has had ‘a 31gnif1cant 1mpact

e

i Vienna circle developed a philosophy known as’ logical

‘positivism which maintained that sc1encerwa& aestrictly

logical process (Joergensen, 1970). Thehf, ‘hé this group

was to concehtrate attention on the’ certafn

lof science (Neuratn, 1971) Wade stated that logicalv

empiricism “deliberately ignored the historical context of

;af the results: .

N
-+



:-”i,nonratlonal procedures as Well

'flf{[ft{‘f;-? S ]-_ i*ajcf¢~ﬁﬁ<a?};é2?,;’f--
g e R

ff]science as well as the psychological factors which many

"jpeople would conszder 1mport§%t in sczence, such as

Q

”5ﬁ¢1ntu1tlon, xmagination, and receptiV1ty to new 1deas (1977)7..ff'3

Since the development of logical empir1c1sm, a group of;:5

5»fcontemporary sc1ence histor1ans and phaLosophers have~"'

-

'Tfrecognized that the sc1ent1flc enterprlse 1s 1nf1uenced by a

‘“logical structure as well as human factors.; ‘The analys1s ofv‘

- B
»]-scientific thought by Feyerabend (1975, 1982), Kuhn 61963),.

e

| Polanyi (1958, 1969) and Medawar (1969) have amply |
c"vév'_- o
‘demonstrated that the sc1entific enterprisé 1nvolvesa

.
.

X ] : e
: Polanyi (1969) ‘in ‘his essay "The Unaccountable Eledent IR

P

4in Sc1ence, shoged how 1ntuit1 n was important to the a;
v?sc1ent1f1c discovery and the possessxon of sc1ent1f1c .
kndwledge. Based on the ev1dence of perception, he arguedjf'
jthat sc1entists pay attention to foreground and backgroundﬂf
:-;jlnformat1on of a particular 811uation as well as. the total.u
&picture.' Once these perceptions are acquired the sk111 ofbi
vintu1tion is, employed to see the hidden patterns of the'_ 4]-fsli3
'problem.‘ A nonrational aspect of sc1ence 1s thus 1nvolved in

:the recognition of a problem.ﬂ Polanyx (1969) termed this »'/?ff’
.1ntu1t1ve;1eap 'illumination,- and explained it as ‘a process.

“1 where a 1ogica1 gap exists. The gap 1s seen differently or'

' not at all by most different m'mﬁ@rs of the community, and aa



| ?fa consequence, distinct1Ve and different concluszons are fﬁiﬁ
'f-generated : Thus,\from a publzc framework, sc1ent1§ts make SRR

' f1ntu1tive leaps that are not necessarlly seen as be1ng
. F)

'logical Medawar (1969) called 1ntu1txon the 'genetatxve

Thomas Kuhn (1970, 1985), the sczence hlstorlan and

“phllosopher, demonstrated that the sc1ent1f1c enterprlse has :

o a logical structure but human factors drastlcally inflhence

he d1rect1on of sc1ence,} Kuhn developed the posltxon that

e

:scientific,endeavours.are heav11y 1nf1uenced by nonrational

'JTfprocednres}:whiCh'ptoduce new theorles that supplement ratheriﬁf"

:i'than‘replaCé‘contemporary theor1es, in that they do not brlng S

' :,;»scienéé‘any’cioséf to.the truth. In fact, a pOSSIblllty

i exxsts that sc1ence moves tangentlally to the current

g'scientific beliefs.

D)

Feyerabend (1975) supported the nonrat1ona1 pos1txon of
o : SR S Lo e
'science and suggested that a- potentxal reason for the. B

'zpublic 8 image of sczence 1s the way most of the scxence now L

ot
Y T

:fbeing preSented 1n the schools is adopted from the

5 ned—mechanistic v1ew that is dlrectly influenced by the‘
fphilosophies of the crztical rat1onalzst and logxcal

_ ;positivist. The critical rationallst takes a |

dtfalsificationist position seriously,'argues for an'xncrease zjf

Cin scientifxc content- avoids ad hoc hypotheses and attempts f#fﬁ

to be honest in all sc1ent1fic reasonlng._ The - loglcal ﬂ f}fnh



1’“re-constru'tldimethodologlcal 1mage suggests.\ According to
ﬂhFeyerabend.(L975), thelr assertlons are nexther clear nor
’-gtrue,’s1nce there 1s not one. speciflc form of log1c ‘that
hffreveals the loglcal structure of various dxsc1911nes.’.Therrt'
;':1deas neglect the ph731cal, hlstorxcal,.and emotional |
‘Aicondltlons that generate sc1ent1f1c‘change, mak1ng ac1ence

rlgld and dogmatlc.,‘Sc;encevls-presented as,be1ng more'ﬂ"‘

',vratlonaliand_prec;se;than'itAactually_isar',p,j

' Objectivity of ‘Science
Modern scaence began w1th the rad1ca1 1dea that
o_knowledge can be gained through observatxon and
-q, -
ﬂ‘experimentatlon.- That this was. 1ndeed a novel rdea is.

"fevident if- we cons1der the amalgamat1on of religxous and

;&mitgghristotel1an thought 1n the Mlddle Ages, w1th its emphasis ‘on

3}7§fte1eology and qua11t1es oi experlence.f From the beginning of

-Ehe modern era, there have been two ma1n views of how to

. -‘.:ﬁ,, -

l. fhducfawe method, by wh}ch one reasons from specific to-
3% LA b

) 3 §1 ot .

* ‘4% general hypotheSes.; Descartes argued that one can intuit

l. :

4

"”wf hypotheses dlrectly. In elther case, one obtains a

,‘,)'\; hypothesis thh which to make daductions that can be verified
R SR e _,1‘ R v

-

‘&“*formplate 1deas anut reality. Franczs Bacon promulgated the: S



”':”?by experimenfation..

The above distinction breaks down in actual practice, as .

"both;methods are employed gimultaheously by mdst scientists.

'-_,hypothesis formation are not only scientific methods but also s

. .‘\

'ApNevertheless, there is a tendency to v1ew 1nductxon as g.f::,'

'eufconsistent with the empirical approach._ Induction and

primitive theories of thinking. As methods, they‘describe
ghe way 1n which one develops new 1deas, and as theories of
thinking, they refer to how this development is accomplished
One can ‘even argue that the inductive and Cartesian methods '

are modes of behavxoﬁ that operationally define how _”

. '_scientists think The difficulty w1th this approach is that

1

'scientists rationalize their thought so as to achieve w1th1n

Ttheir own community conformist attltudes, denying their own

',creativity in their commitment to emp1r1c1sm.,i-.. ii 5&v;_" i
"_() The high degree of formal rigor 1n sc1ence then, can be ‘
: ”achieved because it abstracts from thé R*isbing o .°;9”~

"intersubjective communication in sc13_,v

4
v
7

u7thereby methodologically bracket the- ambiguities inherent 1n

‘ordinary language communication.' Apel (1972) attempts=to

o

'criticize scientism prec1sely by returning to .this suppressed

'dimension of 'the priori of communication under&ying

science.

Apel's concern is in the context of a planetary ecology

'crisis which inquires into the prospect of a. philosophically

‘-. - : ) -

fic practxce, and. cade
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jﬁﬂgrounded pol1t1cal*e¢h1cs that is adequate for that criszs“i;

{;lft‘{:(1972, ,82).“ The major d1ff1culty that such ethlcs must o

, .

:confront results fromxthe unprecedented power and global

B e e

f_;gexpanslon of modern sc1ehce and technology.v A dxlemma occurs-vl

", <

'{1n that at the same t1me as the global effects of modern

_vf501ence and technology makenpol1t1cal ethlcs more necessary

-vthan ever, the hypotheslzat1bn of sclentlfxc rat;onallty as,
V . : 0 .
"the only va11d mode of ratlonallty appears to preclude ‘the

- format1on of such an ethxc._ Consequently, the des1re for
-'commun1cat1ons theory 1s the de81re to dlssolve the blockager

\ .

'to ratlonal eth1cs caused by the hypotheslzatlon of .

f@ﬁ,’f ,sc1ent1f1c rationallty and the f%rmulatlon of ‘a posltlve_'

.’: ;doctrxne of- eth1c§.p] vbhx : :;ffsmﬁﬁéff,",‘:' ”:ff

ch’ ‘ :TQ” Sc1entrf1c dlscoyery 1s not meéﬁf ;:he result of idle

jiuf?:vguesses but actlve hopes fllled wlthie ;flslasm. hccording.l

i;ff'jf t016emocr1tus, the Greek philosopher,”le Qti qua11t1es ‘and

;gg hlsenses are secondary only by conventlonffi:?ﬁhis view, taste,.r

ﬁ‘ lsuch as sweet or bltter, and color, -such _QT 'i e" or.gleen,-:
-exist only by convent1on, wlth no. attrzbute Al ’ phys;cal

}';_objects. Only' atom' and the v01d alone' eéﬂgizin,reality ,i.n

iand the world of everyday experxence 1s,,therefore,nan1l: ;

A m,‘lllu81on. The 'atoms" and the ”vo1é‘alone . cannot be -

'"?dzrectly observed, leaving a physxcal WOrld that cannot be,
ffdlrectly apprehended by the mxnd and -a world of subjectxve

experience that cannot be explaxned in the language of matter

-
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Theory. How, then, ‘can.‘the sc1ent1sts ga;n knowledge of

H‘.Annglity? Scientlsts usinjlihe 1nduct1ve method looked 1nto 7 “iq};

.Efv;the abyss and pulled bacK, assertlng that the orlgln of

ntf_its root 1n this dilemma._ It is a method based on sense”

'knowledge is. dxrect Q&per1ence.'

.

It must b& kept in m1nd that the 1nduct1ve method has

o S A
: 'experlence.> The scxentxst formulates mathemat1ca1 theor1es

: :plabout the phys1caI unzverse on the baSIS of observatlons that.”'

belong, in princxple, to every human -8 world df subject1ve

li;'experience. A person converts the 'quallty of exper1ence

ginto mathematxcal quantxtxes that are 'real, in the sense
that they refer to postulated propertxes or relatlonshxps in ,f

o

-iiithe physical world.- In dlfferent forms, th1s is the "f

| mind-body' problem, the problem of ep1stemology, and the_@pgh-“‘

":problem of creat1ve thought. The 1nduct1ve method is.a
’useful method for acqu1r1ng hnowledge about the "physzcal

'reality,' but it may not be an exact theory.

| The concept of strlct separatxon of fact and value,.or L

*positiv1sm, puts emphasis on the ob3ects of knowledge‘-

almost to the extent of excluding the role of the know1ng

'5‘,subject. The subgect is seen as an isolated contemplatxve

'.:individual thhout social dimenszons or h1stor1ca1 situation.,

’ This is an atomistic concept of validatlon which 1solates

e bits of knowledge in comparxson with indlvidual fragments of

4

C _reality.,.



'V;;rather than khat on

- .mathematiqal logicf

e the methodology of validation of the assertions produced by

ifﬂretained the nineteenth century conception of an obJective

':‘sc1entific method, butmytressed the process of validation
k- R

:J-;init
‘scovery. The logical empiric1st,'using w-ﬂff

“Js a model for natural science, sought a

fprecision of expression and a rigor of agreement, only with

scxenif The sc1entists developed the techniques of

'?f_discovery,‘or the process of sc1ence, and the logical

':s¢'Part1cul

7yposit1v1sts because of their strictly validative concerns,-d
.i.the rigorous str%ﬁture of scxentific theories, leavxng the

'_‘question of the origin of sc1entific ideas masked l!‘”cﬁ

- KR
v

Recent work has,~however, moved away from this view.v

“.:y 1mportant 1n this trend have been writers who f>
',are concerned{uith describing concretely the actual process
‘vof sc1ent1f1c 1nvestigat1on and evaluation.' Kuhn (1963) and.al,“h
'vPolanyi (1958, 1969) both concluded that scientific
evaluation 1nvolves far more than Just the application of
‘general %riteria derived from the sc1entif1c method ,
. Polanyi stressed the way. 1n which esoteric beliefs and
1Vstandards are tacitly 1nvolved in all scientific Judgements.-;"
vHe poxnted out that 1n many instances scxentists are not ablexi
rto rdhder these tacxt elements explicit.~ Kuhn (1963, 1970)
.7_too, stressed the presuppositions inherent in scigntific

nevaluation. He pointed out how rapidly processes involving

a
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"ﬂrjidentifii_,in'science education.\fi_fo,e__
These elements operate together thh a disciplinary =ngi;_g

SRR

5i1‘;}paradigm r

What 1s to count aﬁ

perception of an experience.

"fscientist'

....

‘a’ problem.ia‘solutfon, a successful experiment, a railnre, a%
. ? ‘.“l, )

ﬂdiscovery or an ”nomaly, is mediated by the received paradigm
O

'y 3'
“which involves an entire system of presuppositions to whbch

A"f}_scientistﬁis_committed

o Both Kuhn s and Polanyi's concern is to demonstrate the

'viesaential roie of the presuppOsitions 1n science.Q olanyi,fjﬁ.b'

.

'and Kuhn in;their philosophical writings attack emp1ric15m jg;

t;:j?fand_the idea of neutral observation. ngque. Histerically,

.science is seen as_ a revolution 1n method, and sociologically
“'"‘fthrough recent awareness as technical norms 1n evaluation e
‘37%;3Qérocesses (Hesse,’1973 Kuhn, 1920, Mulkay, 1969). |
- Presuppositional views of science command asse’t through
’ohtthe way they directly come to grip w1th concrete sc1ent1f1c,
’practice, but such an. assent abandons tffrattempt at making -
fsdientific method a sufficient source for external,evaiuation e
Hiof truth and error.- Znaniecki (1969), hisféookf;ggg; Vdﬂj-gf'fh

"féocial Role of Man of SCience, introduces therrole;of the‘.:

o -4—-,-—

;fi'socitl circle the audience or public to which a thinker

‘faddresses herself or himself : This cirole imposes important




.

r.vlnfluences on the th1nk1ng of the 1nte11ectual In the :

jVT'nconsensus.v There are strong soclal pressures on the,

*Qf; scxentist to address herself or himself to a scxentific

”*gloglcal 1deals of sc1entif1c method, there is frequently no‘?

Eff?;dlstinct1on between se1f~knowledie and arr1v1ng at a public

'Vaudience. There are many personal blases and distort1ons.r;ﬁ?"
15that play a role in scxentxfxc creatlvlty, Vhich do not

f,5 ass1st 1n the persuasxon of other sc1entlsts,‘who also
’iclearly differ 1n thezg personal prejudxces.* Once the,:n:f

' ’hscxent1sts start attempting to convxnce other people outside

iscxence, they must strzve for ob3ect1v1ty or at least for the

2

'Vavoidance of purely personal sc1ent1f1c prejud1ce. f‘n

Jurgen Habermas s (1971) concept of modern sc1entif1c

}knowledge,'which’he sees as the predom1nant current form of ,}”

!

':}technlcal, 1nstrumentally-or1ented knowledbe, is typically

FNA

'activity._

Tlthe product of communltxes of 1nteract1ng persons who operate: |

ﬁt“and percelge reallty, not 1d1y and contemplatlvely, but Ln
fﬁterms of partlcular 1nstrumenial, man1pulative and predictiveb

1nterests.qi Such '1nterests are adopted a p;zori into the ”

."M:Qprocess of knowledge generation and evaluatlon.j what

scientlsts\mean by the valxdzfy of thezr knowledge 1s

.ﬁb.vpredetermxned by these xnterests.: What scientzsts take to be
*dfacts or data is- determined by the pragmatic preorganization

'{of exper1ence 1mplied by the exxsting system of instrumental

\ .

e . . . . ; . - - °



“'*ﬂsystems of instrumental actxon that relate to each other..:?
V;They constltute an overall body of knowledge avallable in the’ I
'7tf}executxon of goal-orlented, 1nstrumental actxon, and a »:;(Tf'fll‘°

.figenenal 1nterpretat1on of realzty Wlthln a. v1ew encompass1ng -5??
."‘pOSSIbde forms of technlcal control and predlct1on. "Thgxs'“
~‘tendency by sc1entxsts and others to treat 1nterest as an

adverse 1nf1uence upon knowledge, and to represent sc1ence as |

,9Q.72 the prodnct of d1s1nterested contemplatlon, although

*?Justxfxed 1n 1t '8 dlstrust of partlcularly narrow 1nd1v1dual

-

and socxal 1nterests, perpetuates the1r ratlonallzatlons and o
;:fideology.- More 1mportantly,vthls“has led them to an

X -lncorrect understandxng of the general relatlonshlp between T

o,

‘knowledge and interest..‘ii a fif"fiff- :f’-j;tﬁ;."'

Habermas (1971) asserts that"a priori"interest
structures 1nform the dxmenslons w1th1n whxch the human

‘ N - L]

- species evolves and allow the govern1ng of the varxous forms B
. .1 :

.'of human knowlng and actzng. In ag much as modes of
scxentific actxvity have been drfferent 1n the course of

: svolution thch represent methodologically rlgorous MEans of

S

ptoceed through an . exam1nat10n of the me@hodologlcal a prlorla.

Lo PN

of the various scientlflc doma;ns. Habermas wants tof’ppose

the obJectiv;stic m1sconceptxon of sclence thiough refiect1on

*ﬂ- on, the conditlons of the scleﬁce" H1s trit1c1sm of the _J'

s o , .
T : - . . . . R L e . S
R N A I
- L L, S N Sy

o pursuing these interests, transcendental reflectlon can also fﬁ3‘f



‘:object1v1st understahding of scxence 1s.that obJect1v1smil;7;hu*’
l;dogmatically assumes the validity of first order scxentific-'
ffknowledge w1thout reflection on the presupp031tions of that
iii-?knowledge.v»”‘:‘ 1_.,'ap;;ﬁ-f .fff fﬁ;;f ;g.g‘glli fftlyﬂi.?"
' 'For Capra (1982) human cog;c1ousness plays a-cruc1al
' 7~role in the process of observaiﬁon.v In atomic thSICSu human;t;i:
_fconsc1ousness determines to a large extent the properties of
aall observed phenomena. The crucial feature of quantum ‘ftfd

theory 1s that the ”bserver is not only necessary to?observe

"4

”omic phenomenon, but alsq necessary to"

. /\\3e properties of an-
bring about these properties.w One s consqzous dec1sion abo‘t?

'ﬁill determine the electron s

how to observe an electron
l .' v ‘$

properties tonsome extent ' For example, 1f wé ask a part1c1e~9.“

!.'

question, 1t w111 give ‘a’ particle answer. The electron does

- not have objective properties 1ndependent of the mind In -
o e : R -

transcending the Cartesxan method, modern physxcs has not

. . !
- N ‘,x.

‘ only 1nvalidated the cla331cal idea of an. objective S

description of nature but also challenged the myth of a D l{f

alue-free science._ 3 T R
; a : : .
The patterns~sc1ent1sts observe ‘in nature are intimately

e %?nnected with the patterns of their minds. with their T

'concepts, thoughts, and values.p Thus, the scxentific results
ji:’they obtain and the technological applications they

tinvestigateiwill be conditioned by their frame of mind h‘;'

t'Although,'much ot their detailed research w111 not depend



' fafexplicitly on their value systems, the'larger paradigm withinil
xé?fiwhich this research is pursued w1ll never be value-free.Alikin
A;Scientisésﬁtgerefore, are responsible for thexr research not
’only intellectually but also morally. This responsibility
f‘has become an 1mportant 1ssue 1n any one of today s sc1ences.'“
' It has been accepted 51nce Kant that experience is f;:"
-partly constituted by theoretical categories.‘ Morrover” Kuhn'
'““:(1970) and Feyerabend (1975,.1982) and others; have 1n¢_’%‘ -
”:various ways, made 1t 1ncreas1ngly apparent that thegig";é;?"v
. H.descriptive langnge of observables 1s “theory-laden._.jfhath‘
b?is to say, in eVeryvemp;rical assertlon that can- be used as
"‘the starting point of a sc1ent1f1c 1zvestigadéon and theory,
u:we employ concepts that 1nterpret the data 1n terms of some
iw:general view. of the world . This IS true, no. matter how the

!

.'«b:,i‘empirical referenceyof science 1s apparently-rooted in -

fifL'ﬁ,:orQinaryolanguage L !57“_ ’j??V-._;;w 4j"_” vxh

/,. Fe erabend has drawn the eXPllcit conclusion that

- scientific theories and arguments are closely analogous to .

"t;yﬁa' circular nﬁintbtcement of beliefs, documents; and

R conditfbned experiences that ma

'}

& found in somé religious
'.fgroups (Hesse. 1973). . |

B CORT S

. \

In the early period>of modern science" at was plausible

'.to believe, and indeed 1t was believed by bqth Bacon and
*HDescartes, that natural science would be a continuously

‘{,progressive, cumulative, and convergent approach to truth:“

[ U L Lt e

. B . . R R e LA B S : . .
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'Tf}wh'fe truth was understood as’ co;respondence between a systeggl;ff
. - A SO

famd objectlve knowledge of bhe real world ' The kind of fﬁff-

,,:a.'

;tknowledge that 1ssues from the technxcal applxcatlon apd it'
rcumulatxve character cannot ‘be in- doubt.' Thus, the claxm of
,science to- yxeld obJectlve knowledge comes to be 1dentif1ed
'hwlth the cumulat1ve poss1b111t1es of 1hstrumenta1 control

lrather than w1th theoretxcal dlscovery._é | _ |
i In ?eyerabend's (1975) vxew, the external trutﬁ and the -

# 1 . . ,} .
')*object1vity of scxentxfﬂ.itheory are damaglng, 81nc

}easiky degenerate 1nto dogmatlsm by circular re1n'qrcement of&f

’r-»; _‘~'

_}etheoty through experience condltioned by theory.. ﬁn naturél

'";sQienpe the 1nterest 1s ev1dent in ekploxtabbe te hnlcal

.

Q'conErol, and the character of natural sc1enc:%as obJectzve

’-f[ﬂ“detached'g and "value-free' 1s 1tse1f ‘a value-character1st1c‘ L

"fi'devived from the human deczs1on to develop a form of

; k ledge whlch is. thus techn1cally e”b1°itable,vvﬂfﬁ

_Ar.

The separatzon of the m1nd from the emotion,

%

characterlstlc of the SC1ent1f1c thought,vhas resulted in a7
\ .

narrowed basxc loglc, that omlts the soc1al consequences.

;,iSc1ence in thls sense 1s a closed sxstem that creates and

)

f}perpetuates 1ts own rules and belzefs, most xmportantly the
:“fbellef in its own'neutrallty and obJectxvzty.~ |

q_,‘ . ;'i y .



. Science and culture '

s

How is’ it possible to gain an objective stance on human'

life so that its regularitieS‘may also be ded’ced and

"?Vstructured like those of the physical world?

OVer and over sc1ence is presented to us as a

value-free” activity, independent of the rest of the

*";society, a source of rationality-in a chaotic and difficult*v’f o

BN

: world¢A It is believed that sc1ence will solve our ff

YS

’ ?environmental problems, will give us- the correct information-'-’

L

”?welfare by finding new knowledge that is,useful to us._ hen o

‘f}oa difficult situation arises,

ek

&

.

-y

”hgabout what humans are like and uall also contribute to ourla i

we: are told, sc1encerwill take_

'E‘iy prov1ding a sc1entif1c solution.,'

.»*' with thg rise of modern . sc1ence the c1a351ca1

‘eonstellation'of theoretical,

."knowledge was drastiCally altere&

practical,.and productive :

Theory came to mean

o logically integrated systems of quantitatively expressed,

law-like statements and through empiriCism,_in which the

Astructured through observation, experimentation, and
explanation, regularities in natural laws came to be.;;

'Vfddevelopsd (Barnee: 1972).

14

Today sc1entific knowledge - ;f’Jd

-Linherent logic of the physical world may be

.

deduced and

.-

g'constitutes a: highly regulated system seeking w1thin it' owﬁ

i
RIS T

v

o o



. )
- - .

e of sc1ence, and the 1mportance of an objectlve sc1ent1f1c .

N

ranks quallty, coherence. and organlzatlon. T

o Thls usually stressed the progre381ve and positive character

. ._', . ]
'?( - “altay

The knowledge of natural sc1ence has been established

vthrough its clalms to obJectlve and absolute methods.--This-h'yb
| has been generalrzed by some to mean all knowledge, and to»j'
'l clalm that there 13 an absolute 1ndependence of the prooess'

- of establlshlng va11d1ty, from the soc1al orig1ns of belxef

’

method, 1n whxch the orderly collectlon @& scxent1£1c facts_i'

was followed by the1r systematlc expressxon 1n descrlption or o

theoretzcal laws. By stressxn4 obJect1v1ty in d1scovery as

-

well as val1datlon, there seemed to be n% room left for' t

soclal factors in cond1t10n1ng the thought of natural sc1ence.,

(Do,lby, . 1971) SR ! .

However, human Lntentlonal act1v1t1es are presupposed 1n

the copstltutxon of experlence as well as 1n the process of ééﬁ'""

:

1nterpretat10n of exper1ence and thus, lead to an acquxsxtxoniff

S y .

.:' of knowledﬁe and a sed1mentat1on of knowledge that 1s

becomlng subjectlve. The nature of science therefore must be"‘
v R A ‘ .

sub;ectlve and contaln soczal facts.,

P A o .
"y T o i a}" . ~,._> ?._ L

- "o, [ v
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”qurther._ The coherence displayed by the research tradition

" in which they participate may not imply the existence of an .-j,ﬁf

lifrunderlying body of rules and assumptions that additionab

:'irhistorical or,philosophical investigation might uncover.e;;y;l;”‘
iThat scientists do not usually ask or debate what makes a
h;particular problem or solution legitimate tﬁmpts one to

suppose, that at least i\tuitively, they ‘know’ the answer.n

.....

3But it may only indivate that neither the question nd} the b

answers are pelt to be relevant to their research._ Paradigms

¢

;of rules for resbarch that could be unequivocally abstracted
" from them (Kuhn, ,1972). o Y g - RIES ;Z" ST i
An almost exclusiye rV\iance on textbooks is not)all .
“?that distinguishes scientiztc education¢. Students in other

hjﬁ;fields are, after all, also exposed to such books, though

seldom beyond the second year of college and even in the
.Ilearly years not exclusively. ‘But ‘in the natural sc1ences,53; -
'differe;t textbooks display different‘topic matters rather{i?

.;than,fas ‘in the humanitifs and many soc1al sc1ences,,fﬁ”':
& . exemplifying the different approaches to a single problem ;Ht'd'
. gﬁield.y Even books that compete for adogtion in a- singl&.ty

science course differ-merely in . level and pedagogic detailll

"rather than in substance or conceptual structure.:yjtrf~
g S

may be prior tOo more b%ndlhg,,and more complete than any set '5{

e The rn?ationship betWeen science and its community has P

been rarely discussed But since it occurred, it has become

“.@3



5T{:' 78

L
."4‘

scientzfic-Q \

'used to be assumed that such Btudles served thelr _
. -‘qo(’ R u. K ,.‘
!purpose, namely 1hé advancement of knowledge-'the dlscovery

., Soc1al deVelopments do not determane the content of {;fdf

.

‘sc1ent1f1c devélopments, slmply because they dp not determ1ne B

» va»1'

'natural facts, but‘they may well open the eyes of'the hi ?f o

e sc1entlsts to natural facts whlch, though pre-exxstent and . j'f%

Lt ;waya there,'had not been dlscovered before. PolanYl (1969)
é SRR R

—. “l_"‘

_ﬂr allzed that the xelat»onship between sc1ence and soc1ety
_ﬁwas undergOLng a 31gn1f1cant and palnful change.:ilﬁﬁ :
- N o f . s

).__<

v Veblen (19§05 observed that the talth of! Weatern cplture
o . r>“<, At \.‘.J.h 4

’"1n splence was dnbounded, unquestloned, unrtvaled. The §335.U}

u

.y,

‘revolt ftOm sc1epce4uh1ch then appeared was sb 1mprqbable.as §3ewf
Hto concern onlyﬁthe tlm;d academxa who would ponder al&“ w”ffj T

-

{‘ ",p' 4 ' e * K
‘éont1ngenc1es, however remote._ Selent;sts haye bécome more

'tfaware of soc1al consequences of the;r work,éeSpecially after

. Q "'t-.-. + ".,"'._ 5 < P . I~,
'the nuclear bomb ét Hzroshlma.\iu._;g;fA o SVREE .

Polany1 (1969) has traed to shOw that there is an inner

' ¥ g DR
Aconnection between scientif1c th1nking and how s%Pentific SR

'ti qeems that acientific

'5'act1v1ty is supported by socxety.-

'::dxscovery requirea an atmospﬁere of fﬁee anuiry, constrained

’ 4 »

:_h only by the sqient}st.s own se;se of truth and the opxnion ot

T

her or hzs sozentific peer; jAt the éame time as science<




KA SORIRE SRR A S " - -,9

a.,"'.

muat aecure the objectivxty of 1ts statementa aga;nst the
. 1 /.

'fﬂpresaure and seductuon of partiCular interests, it deludes

' s
1tse1f about the fundamental 1nterests to which Lt owes not

I"’fonly ita impetua but the conditions of p0331b1e objectivity J_hlzl

l_ itself.3 An example 18 that the field of genetic eng&neering
. . e .

izor the research on cloning or “test—tube babies" would not beii

Alt pOssible without social support. ‘ ‘
g Hesse (1972) stated that all.knowledge 1s made by men«
ld[ from existing cultural resourcee- old knowledge is’ part of
the raw material involved in the manufacture of new. Henfe, o
o RIOTIE N A

whatever the interests which guide knowledge generation,

socially—sustained consensus a#h

:a'cultural modifzcation of

existing meanings will always he«involved An - the process.;
Habermas, like-Lukacs, ignores thﬁs essentral connection of R
scientific knowledge with 1ts/cui§ura1*antecedentsﬁ and this

:' constitutes the brucial formal 1nadeguaFy in his account fﬁwd

"J - e

T ':j/J._‘ ‘“_\“
(Barnes, 1977). ‘v:; \‘4';__,;~ R vxll”"_A' f/[“

>'J o
o ‘

Polanyi (1969} gfve a very clear arQUment that modern

ok

,4‘

- from one place ‘to another. Gapta (1982) elaborated'further

s ‘v‘

-

v'"that countries such as Australla, New Zealand, South Africg;

Atgentina, Brazil, EQYPt, and Mexico haVe bU11t great moderff
a~f'cities with spacioue univer31ties, but‘they have rarely L

’:v ! 4 \

-succaeded in founding important schools of sciéntific

research.7 The total current scientific production of these

- . . , S L



SV

'lcountrzes before the war was st111 less than the single

-l’that the lack of sc;entxflc trad1t10n 1mposes on the

. - '!f",‘
.own standards.r Thxs demonstrates perhaps most v1v1d1y the ‘ L

. N
,“fact that sc1ence as a whole ‘is based, 1n the same way as.thee 13?

'f'pract1ce of any other sxngle research school, on local

Vemotxonal values,which can be transmitted from one generation,;

‘\rgcollaboration.v“

"'[j_contrlbutlons of Denmark, Sweden,'or Holland Those who have -
'"b'vxsited the develop1ng parts o£ the world where scientiflc

_d llfe is Just begznnlng, know of the backbreaklng struggle

,pxoneers. Thelr research lacks stlmulus and runs astray in

.the absence of. any proper direct1ve Lnfluence such as

fwsc1ent1f1c grantxng agenc1es (for example, Nat1ona1 ReSearch

"Counc1l in Canada) Polltlcs and business play havoc with fo

.x\' PE

app01ntments and granting of sub81d1es-for research.» In the

_:end, however r1ch the fund of local genius may be, sdch an_

envzronment w111 always fa1l to br1ng 1t to fruition.f'"

Rarely: 1f ever, 1s the f1nal acclimatxzat1on of sclence F'*

out31de Europe achleved unt11 the government of the overseas ,{{-‘

-‘country succeeds 1n formlng a tlghtly knlt group of people

._gbelongxng to some tradltxonal scientlfxc circle and allow1ng

Iithem to develop~and mould scxentifiC'lzfefaccording t0vtheir

€.

,-.

B I : s

2

e s

"tradltxon, conslstxng of a fund of intuxtive app;oaches and

PR

“to. the other oniy through the medium of personal

Barnes (1974) makes a parallel argument to Polanyi s

"’.‘ . - T K . A} .
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faew

v

| | | | B e
'::insisting that all knowledgexgs actively produced by humans,i:dt

'~! with particular technical 1nterests 1n particular contexts.‘tV1“J

-d.thts significance and its scope can never be generalized\to

Hg:a historical development.,

the extent that no notice is taken of those contexts and f"'

_,interests.= Thus, scientifié knowledge 1s also ‘the product off,.‘”

-~

SOCial standards and values that are accepted 1n'a Bl

:; 'particular culture always emerge from the existing resources
bjand history.' Rational humanity in: different cultures may

’gﬁygpresent reality 1n different, even contradictory ways. Anyj"

s

,*:group of humanity belzevxng 1n some set of real universals

«

"hcan take these universals as.the best available rendition of

'f‘reality,‘and use them to evaluate in these ways.. But so do

)';:those in other cultures, and so did the 1nte11ectua1
ﬁ>ancestors in the Western culture., If one is to- regard her or
'aahis own evaluations as true, one must be able to show that

‘tfftheir favoured explanatory;process and agencxes are-"

;,tvinherently superior to, or better grounded than anybody
Vv.else s, that they really are closest to the real state of

',;fthings.'w'“

It is well known that as sc1entif1c knowledge developed,

"theories have been postulated and successively set aside. S
A'Recent historical studies, however, in particular those of
‘;hThomas Kuhn (1976) demonstrated that fundamental theoretical f

;’transitions in science are not simply rational responses to -

L TV IR B



': 1ncreased knowledge of reality, predictable in terms of

context and 1ndependent of standards of inference and

v .

evaluation. Such transitions make good sensical responses to

procedural reorganization-within particular scientific
: unities.. They are‘intelligible when referred to the;l.
'i actual socaai 31tuatAOQS where new findings or new
1nstrumentations are eJerging., To this extent, they ;;ﬂ»ﬂ ‘
certainly are not maniiestations of scientific irrationality,-
or mYsterious emotional reorientations.f” But theydpo not
'.1; possess the kind of general features which would be required

L o
by the progressive m&alism we are considering. It cannot be.

quﬁf; sai&‘that there w;szto be explained after such a

'@3"_ trans;tion, or tha‘

-

even 1f sc1enti -peréeive themselves ‘as: having fewer‘r

.:'tii probﬁqgs aftf?'
that scientis‘s»could not have done otherwise. Particular )
@,

rds., Nor sre we ever 1n a position to say

. theoretical change cannot be established independently of

erceived practical prdblems only as correlates of technrcal ‘L

;:f the world is finally expiained,jffi‘ﬁ

context. It is’ never unambigozgiy clear that other theories=“-

_ could not have reasonably been mainébined or éroduced with
‘ Just as much eVidence to recommend them.bm_.réift_;;f-7.

The diverse real universals postﬁﬁated at diff rent‘

, times and 1n different cultures and €0

&

rexts,'should be

the context that they ﬂxe found. Sociologists of science see ff‘"

B \w__‘v', . . . - . I

<

GO

- regarded alike as invéntions of the mind, sustained within.,’_?‘
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3' .",'. K '

"ifbeliefs.and aspects of culture as bqth prerogative and

"'figenuinely explanatory in the naturalistic sense. It has been

'bdgn[admitted that people bring their cultural resources and

."Lff"problems of prediv

“_cognitive proclivities to bear to solve authentic,’direct

' nnand control ,
It is a very cowmon-form of legit;mation to claim that a;

belief follows from or is trongly s orted by the normal

: procedures of sbme valued nstitution, 1n particular, sc1ence

’/’v‘ -

lf'or one of its constituent.fields, for example, modern

:Vﬁimedicine. Given the sff/hgly defined péﬁ&edures and clearly :;’

77iymarked-off cultural resources of modern scientific

“»:'out of dVailable cultural resources in ways which are

’7gfspeci£ic to particular times and situations,

};ﬁdisciplines, it is often practically possible to ascertain f'fi
o where such beliefs depart from normal SCIentlflC practice and
'~hence where they may be the prodécts of concealed interests+

.'.( =
masquerading as scientific results, such

“nuclear energy
'hand agriculture._’fy‘eu*;,f- 3_;;f: iy '

_ A connection between knowledge and 1nterest is asserted o
":ﬂ;to be sure, but not 1nternally or logically. Rather it 1s f

chlaimed that interests inspire the construction of- knowledge

“,

?Etheir overall';
. A - v,
’~T;sccia1 and cultural contexts. Barnes (1977 'yentions that we

v
1y s ¥

'-glmust recognize that the study of particular groups of

o ‘gndividuals, their beliefs. and their activities" is of
'34 ilportance.. The existance of social struoture, and of the

¢



"people,;‘

‘fthey ultimately benefit humankind regardless of the TS SR

-_“disadvantages and 1nconven1ences introduced by the

g artificiality of existence in technological CiVlllzatlon.'

1 E power and inequity,&or the right of humankind to do a it

C

;knowledge,‘becomes apparent to us through the study of

o

»jfﬁjindiv1duals, their utterances,,and their actionsi The"“ :

",;iproperties of social structures are always inherent in"

o

v B R : W
Reflection,onSScienceyfﬁechnologv)fandgsocietyfi;'

;‘.'.".‘_-':: .:A o . .

h Most SOCIQtleS today have come to rely onjscience and
'ftechnology for their<development.: SOCieties,'whether
industrialized or not, are enslaved and addicted to them.w

;The majority of people have faith 1n them and believe that

/
L

B / ,

o has been believed that each technological conquest of a ,_ R
s _,’ .‘ﬁs;_A R
natural precess or phenomenon as a confirmation of humah SR

/

.7pleases with nature.z._f3 :;.~'7'f; y'vﬁ,fl v “”ﬁfi/ﬂuvv'

. Advances in sc1eace and technology have emphasized
RN o

feel they will gain substantially from cooperation ratherab

: than from isolation., There is a. strong technological bias

- R

- PR . S A .
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S

.‘fparticular'concrete context via the behavior of particularfigf;

.

o for the great increase in international tie3 that have taken

. internationaI ties.i All nations, developed and developing, T"'



h”util1tarxan cdnceptzons of science are,.ﬁ
: - ‘.@ b

ff;hdyéver, fJeq ';PErceived as confl;ctlng.-,lndeed tension¥

between them 1s'ev1dent 1n the ur;tlngs of the scxentists

L3 ) \:

nﬂ‘themselﬂlﬂiKBarnes, 1972&),. The ut 1ty of scxence is”‘ d‘

te

-‘:]fmanlﬁestedpthrough teqhnology.g However, curre tly scienc ”fff;ffj

S ffhas attracted great concern as potent1al sOUrce of social ‘;3
A : N R o
Lo ;ﬁchange, a force capable of changlng, transformlng whole areas

“wof llfe—experxence., scientiflc knowledge has become a'~‘"

B

rsnecess1ty to modern econom1cs, and whole 1ndustr1es have been

”e'based on 1nnovat1ons made possible by basic sc1ent1f1c

‘,-.n-\,“.

internal

dlscoverles.j At the same tlme, sc1ence by 1ts o:x

._‘ : X - ‘.

1'development, has become eveq mbre speczalized, eso _r;c*and;;f;x‘”

e

| 1nacé§ssr91e (Barnes. 1972a) ﬁf;a 5? _“d”»jcif

A T I

- o After three centuries of exponent1a1 growth, sc1ence

T s"ex1sts as a major 1nst1tut10nal comglex 1n all modern Ce e T
' g 2 pET e
i Sc1ence4has ;ts 1nst1tut10ns, departments,_;*fﬂryg“'

o soc1et1e

rﬁl1brar1e'@,ﬁoﬁrnf ' and often 1ts own language.‘ Its~ s”{ff”t,éb
f-cultural econgmlc s1gn1ficance 1s now universally

°

‘.recognlzed and indeed7~1t 1s the key to Ul "ﬂrstandzqg the s

"characterlstlc features of ‘advanced“dso-zetxes..'

N Scxence has'Become t1ed up w1th technology and now‘grows

' ..,_

ﬂfvthh zt., The advancement of sc1ence and technology offers_’

't*yﬂf'humanlty both costs and benef1ts.e It offers great comfort fi;i?

» N
°-;and convenlence Ln almost every aspect of 11fe, howeyer, at
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"the same time, hzdden harmful effects under11e 1t s seemlngly

ST R LN
- L ~ .ﬁ"'f

' w“gfbeneVOlent nature.v The followmqg dlj?u331on concernxng the-fM

.'ﬁfffi?issues tawq.’ supface, f{iﬁff{fﬁzgffaf:?f

'”"f'nce and technology brlngs some of thesefhf;

A

Our relatlonShip Hlth sc1ence and technology can'be?;_fy o
‘.v'» : ’., )

'y”gobserved 1n areas that are part of our everyday 11fe,jyetjjf;“ﬁjrn

~

'fvaguely understood by the average person, for examplefthel.j]-?frd

'Vmedical science and the more abstract area of energy{f:?he¢ﬂff-“ -

\,‘\ .A ST

’{alimportant d1scovery of pen1c1111n 1n 1928 ushered 1n the era

';of antibiotics, one of the most dramatlc perlods of modern"

ida profus1on of antlbacterla agents cépable of cop1ng w1th a
*;wide vs;iety of m1croorganisms.J These medlca! advénces
:Vftiilustrate the success as well as the shﬁptcomlhgs of the
'sfﬁbxomedxcal approach. §Countless pEOple have 51nce become

"ufvictims of averuse and misuse of drugs.

[ -

'lffmedicine, whlch cu1m1nated 1n the 195ﬂs w1thfthe discovery of‘luu

\

A S

The overuse of drugs in contﬁmporary med1c1ne 1s based

‘.rfi°“ a lxmxted conceptual model of 1llness and is perpetuated

”,involved a certa1n hormone called sNorlut1n, whlch was found

’

o Rf

rf;bY the powerful pharmaceutmcal 1ndustry. One remarkable ’3f7”7HT

8 ‘ 1

“;5example in the area of med1c1ne OCCurred'xn 196G.f The drug

.

I
i :

'{to have harmful effects on some fetuses when taken dur1ng

pregnancy. Thzs drug was eventually banned 1n theldeveloped

rE

countries, but 1ts use continued in the Thxrd world areas.;lm-4 f;

//bis 1s not .an isolated event.v-Ant1b1o\1cs are probably S




'*probably the most‘dangerous drugs prescrlbed to patients.,

:_There xs no publlc 1nformatlon about the adverse effects of

'ﬁant1bxot1cs, and people can obtain them 'over-the—counter

_ ant1b1ot1cs for commerc1al reasons._af-5

some of the most abused drugs prescr1bed byzphy31cians'and

L

‘ : ,_.\ :

',

w1thout prescrlptzon.v In fact every t1me people go to the _qeff”t

>§drug store 1n Thaxland. the salequ;son promotes the sale of S

The 196Qs witnessed a 11m1ted success 1n human

~dtransp1ant operatlons us1ng heart and other human organs.ﬂljifﬂ'y
v‘W1th these developments med1ca1 technology redched an'gvi*v“'
vfunprecedented degree of soph&btlcation and became

‘gx7all-perVaslve 1n the modern medlcal earch era. At the'

‘usame t1me the dependence of med1c1ne on hlgh technology

'raxsed a number of;f
NG ,

f lems that are not only medxcal or ”5'

"jtechnlcal 1n nature but 1nvolve much broader soc1al,

Y »

economxc, and moral 1ssues., o

‘*§X~, Desplte the staggerxng health costs over the past three-;;lf

G decéaes, and contxnuxng claxms of sc1ent1f1c and

ltechnologlcal excellence by the medical profe381on, the.

lnhealth of the human populatxon does not seem to have improvedf: v

1’szgn1f1cantly (Capra*;1982) : Although medlcine has -

contributed to the el m1nat10n of certazn dzseases, it has

“-&jnot necessarlly restored health There has been av-c.fn"

substantlve 1ncre§se in> l;fe expectancy, and this is often

A



'”f_ﬁadditives, synthetlc fibers, plastlcs, drugs, and peat1c1des,_;

ﬂl'ﬁreaource-intenaive technologzes were developed Many of

.medicine and;health care._iﬂowever thxs anument'134quite‘

,

vﬁﬂfpreventive measures had not been neglected

To produce manufacturable consumable goods euch a‘}xe'"'

Y

.lthese technologles are heavily dependent on complex

\

'fchemicala. As product1on ahd cqnsumptlon 1ncreased, so d1d

'”'.the chemical waetes that are*inev1tab1e as by-products 1n <<~

u";f"manufacturing processes., Thus, while the production and ff
h‘coheumption accelerated at a hectzc pace, the apprOprxate RS
O mi"‘,‘.
Tf,itechnologies to deal wlth these unwanted by-products were ‘. L

/.
AL

7-]"-'neg1ected- S J S ;Afﬂf' :':?, f:f: RN

‘The food ind stry representS'another outstand:ng exampleffffe

:;105 health hazarda qenerated by commerc1a1 interest. Although}zéﬁm

"7;nutrition ia one of the most important factors of health, 1t t_f

’=ia not emphasized in the eyatem of health ehre., The food

W,

.ngghould be poiaon-free, that 13, free of po1sonous chemxcal

‘o N

v7;1reeiduee and harmful additives." Our dietary requxrements are7::fm



*Jfli’materials to be processed into commodities designed for mass Aﬂ-_f

farmxng me:ﬁods was a@spectacular change 1n agricultural_

productxon.,gThe farmers were\able'to trlple their_corn yield”

per acre, cut their labor by.two-

.|. -0

the amounﬁﬁof energy used tﬁ,

thirds._anduat the same txme;

fne acre of corn was

1ncreased’qqurf01d (commonet, 1977) The growera of edible_

¥

foods, who at ope time took pr1de 1n feeding the uorld'

population, have turned 1nto producers of industrial raw 5 L

1

marketing.i Thus today corn is converted to starch or ayrup,afﬂifl

soybeans become oila. pe& food, 9r protein concentratea~ Jfoﬁfo'

Y

wheat flour is made inio frozen dough or*packed mides. Por 'di’




ﬁl[hmentally unhealthy.;

‘)

e re’determined by the commodity market, and'f"lmers can no

’fﬁflonger grow or breed what the land 1ndicates, nor what people

:“;f?need~ they have to growiand breed what the market d1ctates.,x
' Excessive technological growth has also resulted 1n an;

lihifenvironment problem in‘hhlch 11£e has become physxcally and

'rflcongestion,vchemical contamxnants, radiation hazards, and

17W§other sourc's_of technological pollution have become part of

'afgare not Just incidental by4§roducts of technological

'”ﬁd;obsessed with growth and expansion, continuing to intensifyg??id
Wﬁflts high technology in an attempt to increase préductxvity.ﬁf‘f

The hakard of chemlcal waste is another crucial 1ssue.?i“f::

":IIn the developed countries, this causes widespread pf;:fvd

Polluted a1r, 1rﬁitatlng noise, traffzc_;ff,

e

i“gv;everyday life for most of ua. These manlfold health hazards A;dﬁﬁ

’ ”#hjprogress.. They are, integral features of an economlc systémf;f};”:



]reate safe con;ainers for

- SN

éed ‘5 petmahen;_safelf” e

“7 conséguences, sxnce tf:

7if°l:ﬁthe coal is'éxhaustadv
‘“Q_U : L 'ﬂ sk w&#ﬁw
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r.:a'in .

relae qnsh’fp. te\‘

‘lons{ turn into sulfurxc and n1tr1c acxds.: when acxd

The gasea released by power plants m1x w1th the oxygenzyl“.
S .}_ :

1

n’falla on lakes and r1vers, it kllls fxsh, 1nsects,

'l‘other forms of sife.: Eventuallyﬂthe lakes d1e '»':U
Mrom ac1dity they can no longer neutralxze. e

cs. of lee that took thousands of yaa:s to evolwe
‘ - _ _ -

*”;fdiaappeatlng.j;,f* ‘o

,_Y“

Y\

.‘.“‘; . . _' ' o . . |
- B 3 immedlate human and env1ronmental

'today th? most extreme case of

he

utvof hand - Nuclear power'i:l:,%::"

., .-



.“g’and to systematically investigate its relationshipﬁuith wider‘r

envtronment, affecting all liv;ng organisms, including f733;

ﬁ anticipate their own ule dn aocxety. EVen if it is

’ raised concerning the sc1entist s traditional autono:y to T

pursue knowlodge for 1ts own’ sake.:}fa-': ’

e

n; humanlty, and pose pdgentiﬂﬂ nuclqar cotastrophies such as

LA

"".f.eéolb"'g'i’éél -_’iiﬂb'éidﬂé‘es- i‘t‘h"‘t’;’.déaﬁ'i‘éy life inl;ige'hf'e?'aﬂlz'z-,;;.‘.::' RS

It has been claimed that scientific theories do not

‘rational for—enyone to use them,:scientific theories do not

[

scientific theory states how the discovery ought to be ;?5;?;_;

\ .

xr'dopted for practical use._ However, today science is under
*’vcritic1sm ‘as sc1ence and technology are seen to have some'

harmful consequences. Serious questions have therefore bee::r

Barnes (1977h refers to Lukacs who in his famous polemic

History and Class-consc1ousness—(1923) contemptously reJected

contemplative positions and asserted that consciousness and

ULthus knowledge, of all kinds, in all contexts, was.

&

'Qproduct of the activity of particular groups of people,-
_ A _

"[rationally generating it 1n the course of furthering their

'finterests.;ih-:f ,'_, ;‘_:J‘, 1-,=:_;.,__f

R _ : R s S
Yet the effort to examine science ‘s internal structure,

themselves contain assertions to that effect.v That is, »5ff;

S

ffnecessarily related to human 1nterests.‘ It was always the;f,.”

L
L



'_;compulshon or drive for realizing technological possiblities.,j}ﬂj

"Robert Merton (1965), 2, leading socioiogist of scien'e,ll?'w:;

Phad_Iaid down an approach which 1dentified scxence as ar
. ,,,..

isocill institution with a characteristic ethos, and subjected

fit to functégﬁil analysis.. His(theoretical approach st111 ‘;uff

d”hmains P‘oductive*'nd 1nf1uentiai today." However 1"

B T . .‘\ ol e

.f;practice the approach was limted in scope, as problems
‘TEcelateGAto culture have been 1gnored As Downey (1969)
:';poiﬁtga out, no studies have heen made of ‘the general e
'”chltural’impact é: sc1ence. iir.FppT{;i:;hhi iﬁ;yj;{f,ff;;;;

.‘[ Alternative theoretical perspectives have appeared and. S
‘fkﬁilintErest in culturallquestions has increased , Thomas Kuhn ijiii.
722(1©7a) spoke of the new way tovappreciate and understand the

- internal process of science.- At the same time, by contrast, ;i'

d}he reveals how much of the e

,,,,

'“;sociological analysis °£u
'i'_science depends upon a’ pre g '”empiricist model of -
:fscieigific activity.»h‘,fp' T e
| It seoms likely then that :h examination of the problemj_ i:j

ot science from the sociological standpoint is bound to I

A



ﬁ"?5fﬂcontribute to the idealxzuﬁion:O_-sc ence%:ndﬁthe 6119296

'ffyﬁdemonstrations of spenial th

tusiof its knowledge.' Howevet,‘gf.

k“ﬂwhat will be emphasxzed xs that all knowledge, scieﬂtific or =

."ffjothfruise, shouldAstand symmetricall'

‘ soc1o'ogxca1 1nqu1ry.,~

_wz’the standpoint ofgﬂwf;?



fft.;' and offeted only lzmzted subJectnmabter.f;The important fﬂffﬁhﬁf77
P . S RN S : )
. ‘:. . ,’ . v. . ‘ . AN ' .
‘mstter 1n teaching was the f1ve sacred precepts of the 'Ncbleggﬂg

:e'ight-fold path" th" i

A )-

e’ essence of Bhuddhidh : Thus,ﬁﬁ"

/4.

”d”_aprimary purpoee of educﬂf

,jon was to ptovxde moral and

.{,.

?religious 1nstruction as well aa pterequis1tes for

5:;E{fjreaponaible adulthood For all practlcal purposes 1t was

. f;gdesiqned to train only the méle'members of the soclety._noﬂu?;,“

'}Tit1Vocationa1 training was carried on in .he famzly unxts.Lf{'ﬁ'v',
;QfYoung boys were taught how to farm, hunt, fight, and develoP’fyw

: dﬁ?;sOme of the basic skills in handicrafta._ GLrLs were ngen
'fﬁftxathing 1n farming as well as domestxc skiiAQ\J/Only the :

';“-Qfdchildren ot the aristocracy could expect to receive trazningjildfgﬁ



ts-and.dther aréas.associated‘wikth *h 'qfhet.-sgqu%ja

It could be sald thqt education 1n Tha@land had itsg

R Y]

5?ff1rst deflnxte form durlng the Sukhothax pet1od,fp

o~ Nt 33 o
An 1283 1nvented the frrst Thai Alphabet, inscriblnq it in"f*

ﬂstone (Swasdi Panlch, 19660._ EVen though the alphabet .
m”gﬁundevwent exten31ve£changes,ﬁit 1s st;ll used as the bggis offiieé
f:ecurrent Tham alphabet.v)i%jfiff:%f;ﬁif?szfgxib{ﬂiie i
”ﬁ?i. Br1ef1y, the educatxon 1n this perlod,ceuld be :

’”:aTcategorized into two levels.u The first one was education forjf;_ﬂ

e . '." LIRS ;

'7;;;epr1nces and sons o& nobles to enable them to fulffll the lﬂ }fe1

\9 k2

"efduties and services demandedéby the country.» The; econd was
59 ; S e

edueation for the common people to enable them to lead a fjﬂf?
. s

qood, productive, and useful life accord}ng to Buddhism.ije

C e ) * . . A
N R L ~ e




This basic structure of edﬁbatzon was contlnued through the j*.

Ayudthya (1377 1767), the mhonburl (1767 1782), and up to the

"early part of the Ratanakoszn or Bangkok Dynasty (1851). ‘f/

‘-v' .' . "7.".
LI ! P L e

e e B S
Reférm and Modernization

o R _ ekl M e e e e e T e e

f?;} 4 Atlthe beglnnlng of Ratanakos1n perlod, Klng Rama I
‘vb‘.’v *

(178é—1809) reformed the Buddhlst temples whgch proved to'tijZ'ej‘”

have a far-reach1ng 1mpact on the developmenL of publ1c

ERE ffieducatlon of tde country. There was very llttle change 1n:.; o

the per1ods oa

v,

Klng Rama II and K1ng Rama III, however, 1nj' 3

: v_:' knowledge su h as thezr language, med1c1ne; and mechan1cs."':

*

But this was 1m1t(d to the Palace or else to the

I

;ii34j arxstrocrat1c chlldren.' The modermfzatxon of educatlop ‘was

““f signxfxcantly promoted by ng Mongkut (Rama Iv- 1851 1865),.
yho set—up the flrst Tha1 ptlntlng oress whlch helped

v

f;? ﬂd,accelerate the wldespread use of modern knowleager and 'L:“

contr;buted markedly to the advancement of bducat1on.v People
R began learning English for the f1rst t1me, not only to -
A‘acquire new knowledge and ‘new. educatxon, but to promdte, ;5:5:
B business and off1c1aI contacts wzth the westerners. .1;
This modern;;atlon pollcy was further pursued by Klng

3

Qll_ Chulalongkofn (Rama Vi 1868 191@).. H1s Majesty saw the need

for better tralned personnel in royal and government':;’Vf'

an B . o . o o s . a



oL e

*ervz.ces,. and un1versal llteracy a'mong ‘I‘hai people._"_{'l’-he\i R

L «
(R

result ‘was a modern type school founded in ”%e Palace. 'Thisﬂﬁffﬁj

' school offeted both academxc subjects and bureauérat1c v"{ R
i, S

practlces. The ﬁCommand Declaratlon on School"f(187l), :”:ﬂp:ifll

2 .
issued for thls purpose, s1gn1f1ed the advent ofxformal

educatlon 1n Thalland and thus breaklng priests'?mdnopoly on. v;yﬁﬁ

teachlng esoterrc knowledge that w1th tlme became more and

Pt
e . ;‘,.ﬂu ""‘.‘

'more secular.' - ]‘"', ’ ufld“h'..

Thls modern school was the flrst of 1ts kxnd 1n

. ,, ['.

operatlon and 1t dlffered from -he other co temporar sj:
Y i

because they were gedlcated 81mp1y to edu&atlng boyé?te _

"well—read men of good behav18r. /Kxhe Royal Command éch‘ol S

had regular hours for learnzng and employed laymen as

teachers. It taught not only readlng and wr1t1ng but alsoy'~-f

arlthmetic and other subjects which were requ1red by e
government offlclals.: In. fact, theypurpose of the schoollng'
g was for the preparat1on of the state examlnatlon, whlch was p
‘the selectlon process 1nto the serv1ce of the monarchy. :).

B

-
These motlves were . also the groundgng for the- attxtudes of

the Thal.people towards educatlon.5 Rural and urb:nﬂpeople

. ~

allke were eager to attaln hlgher levels of educatlon 1n -
; N .
order to- become a. government off1c1a1 qr the K1ng s service.

| The promlse of a better 11fe together wfth the des1re tol

N {m N .
serve the K1ng entlced many people to move to the ma]or city, L

.\"'

o Bangkok, and pursue hlgher educatlon.

e S &



:fJAnother sign1ficant ‘develop
7all schools in Bangkok, and later 1n provxnc1al schools.,”ﬁ'

Qff'EariylEducationfPlan'f_ff"

K1ng Rama V also set up’an 'Engllsh school" in the‘i“;:;_f'-

Palace to prepare prznces and court chlldren for further fir

‘ “\

’

‘,

In’l&87, the Kxng establ1shed the Department of

‘a

Education to take full charge of educatzon and the rellglous S

%ffalrs of the entJ.re country. Flve years later, in 1892, 1t.'“

became the MLnlstry of Educatlon and Morals.. A new approach

‘ hwas employed to take the respons%_&l1ty of cultural and

'-'fprelig1ous affa1rs as well as popular educatlon' ‘or publxc

eim00398ment, both for Bfngkok -and Provxnclal school

st

>

"education. The purpose of publlc or popular educatlon .was.

-'fto ach1eve %teracy, good cxtlzenshlp, and a better standard

*

' *of livzng for the people. ThlS’Wéﬁ the 1ntroductlon of a

przmary educatzon program{‘ ld;¢=

i) : : S e

Q In 1898 ﬁhe fxrst Bducatxon Plan was announced I

Al

e

-

7second;Educatxon Plan came out’ in- 1922 It was based on the

e S

fy B RO EET 'd}lﬁ-': S o -)

1.'seudies abroad Also foundod were a number of schools irzkfvv'
‘ l}outside the Palace for the q:!Fatloﬂ of commoner s ch1ldren~ ?’_;
m qt thls tlme was the pr1nt1ngjf}l

.of a new serles of governmeni textbooks whlch were popular 19.'7

e

claimed detaxled plans for edutatlonal content. meZhods, and

'rﬁnation-wide system of examlnation was put 1nto practlcet AThéré'-”



‘V;iyfrev131on of the 1898 plan, comblned w1th suggestlons made by {';fﬂ

‘fmi_fe:educatlonlsts who had undertaken a study tour of Japgn.‘tiﬁg
fﬁfjlglﬂ the school system expanded outside the iemples._gin‘}tjru,..;

'ff{1912, the flrstv'Compulsory Prxmary Educatxon program was :ff-tdr

'ffgiproclalmed and 1n 1916, the first Unlverslty 1n Thailand was
.uﬂrgounded w1&h four facultles"Med1c1ne, Law and Polxtlcal

';f7sc1ence, Engzneerlng, nd Arts and 5c1ences.

.

The year 1932 marked the beg1nn1ng of a new. politzcal __‘?ff

'“w*and educatlonal perxod in Tha1 hlstory.;‘The adm1nlstrat1on o

J.of thefcountry had changed from 'absolute monarchy ‘
constlt txonal monarchy (Natlonal Identlty Offxce, 1984)
T”State Bducatxon" was put 1nto practlce.,'A Natxonal
:bducatlonal Scheme was formulated and an emphasxs on meetxngl
*7{ '”hthe needs of the 1nd1v1dual, espec1ally 1nd1v1dual |
J'v.éeducatlonal ab111ty§ was 1mp1emented : TSiquf”anwsil"n -cytﬁ'
. The purpose of educatxon was rev1sed‘w1th the followxng
Ve To bu1ld 1nto the populanxon the proper knowledge and “'if
» hab1t of modern nat1ons (such as Br1ta1n and France)
b 3Ui_.‘f:TQ_1nst1ll‘loveband respect of the nat1on._:¢;Jf3.~"gleig
| Qi - o promote deep loyalty to the nation above and. beyond
-‘fpersonaltqealty ‘to oneself.:i | .
'?Thensubjectematter was stlll focused on the 3 R 8 plus
‘ : .

o morallty, hlstory, geography, scoutcraft, and scxence.

.vﬁjf lkj”” By 196@: c0mpulsorY,¢ducaC1°" waa.extended_to.seVen:



'ﬁﬁt.at upper grades. (Thxs 1s equzvalent to three years 1n*‘”'

Upon successfu}'completlon of the lower secondary school,

R secondary schools were expected to be well prepared for" B

el

years.' secondary educatzon was dxvxded into two streams' a oy

\ s \“_‘,_:_'V.\' .

fiva year general academxc educatxon and a’ sxx year

vocational education._ The general secondary school was

further split 1nto three years at lower grades and two xearsil‘b'"

Junior high school and two years in senxor hlgh school ),

student; were expected to have acquxred enough knowledge and;f:u5g
skills to enable them ezther to earn a l1v1ng, to enter a‘

teachers' college ot to cont1nue 1n the upper secondary or ifjfg

‘vocational school -In practzce, most of the schools after ;?"'"

this 1evel of educat1on were concerned w1th\hxgher educat1on S

uh . .
- . ey

| 1rather than self—actualizat10n., Graduates of the\uppeﬁj

Vocatxonal schools wereades1gned to offer courses from74h T

one to six years 1n 1ength, dependlng on the character éf.thel‘

,a.

trade or occupat1on to be taught.s Some of the coursesh'.' '
& :
reﬁuired as a foundation the educat1on recelved 1n the lower

grades Of the general secondary school g'[_jpvu .bf_j‘ ,‘ﬁ

One set o@ common objectxves or gu1d1ng pr1nc1p1es ‘was

a

adopted for both lower and uppsr levels of vocational and‘

[

general secondary schools. These objectxves Were as follows'l‘

1. To prov;de gene 1 educatlon approprxate for the

maturity of the pupi s and the conditxons of soczety,~;'}¥



“fTo indulcate'in»

;bupils physical and_mental health

"Tckhabits, and concern for,theAPUblic'health ptogtBM.;f

fﬁfff3;5To develop desirable citiZenship attitudes and
| “rabilities in order to live and work effectively with

”fleothers.-ffd:;f“"]{-fﬂ'fﬁlﬁuegf}fgf:*Tf‘;;pﬁff'*if“f

:HanfAszo help Pupils aCQuire knowledge aﬂd Skllls necessaryf77':

fffﬂto earn a liVing, or the necessary foundations eitherff::f

‘i;for vocational training or higher education (Sawasdi ST

vt

jPanich, 1966). s _'; ., /

_.._»,—,

with the 1mp1ementation of the 1977 National Educationaltgy'"

-

TQScheme, the education was changed from 7 3—2-4 to 6 3-3 4.

‘gfwhereby six years primary schooling was compulsory, followed -'Vi

by’ a’ three years at lower secondary and another ;hree/lzars.cf’l

' at upper secondary for those who were occupation or collegefr

:“a{:bound The main administrative structure was controlled by

"the Ministry of Education which prov1ded the budget for all

'=;1public schools.a %he Ministry also had the responsibility oi d‘

U -

J'developing curriculum in all subJect areas, including

Y A

‘ students' texts, teachers' guides, and all other educationlw

imaterial necessary for course Work,

Today, the Thai school system, or formal education is ;;f o

'.l'quiteirigid, focusing on the indivzdual as much as on

3

:iffacademic,disciplines. Students must wear unitorms and



ﬂ’f[especiallY?at the elementary school level The SChOOIS are’

‘9'_forganized into classes with a regular time-

X : *: | X .:,'.'. L
table.w There 1s ‘a R

'ﬁfpredominance ofl@ingle gender,vor separate‘schools,‘rather

llfjthan the co-educational schools, but a. standardized

| 7:}compulsory examination system, with fixed curriculum,,;a

‘Vf;hcotrelates all knowledge that 1s presently taught in’ the Thal
ﬁ'ﬁschool system.. B . Lo
' ;ﬁ§§&§1abméﬁt.of s¢hpd;;s¢iéﬁceginrwhailang.;*f;'ﬂ;fj;fgnffjr,,[f_j;

There 1s not much detail about early education in gf;-,l?

PR v L
';fThailand - Most documents about the history of Thai educatxon

' ”h'mention a profusion of sub]ects such as Thai language,v‘,

i;including Thai literature, arithmetic,,and knowledge that was f

"ihfsuited f9r serving the Royalty and the government.; More aaff;zl

'ihfdetailed questions pertaining to the subject matter that wa81ﬁ{'

'7:offered during that time, remain unanswered ) There is{

biki:qevidence that school science was offered ih Thailand for the

‘first time in 1895 (Archewaumroong, 1982 Chuapanich, 1982W
heroythurum, 1984)._’w.f‘7ﬂ"‘-_(a’lj_ﬁ . ﬁ“-fa_,_ .
Science was taught as a. single subject 1n each year of

'ﬂbthe four years in the final level of a three—leVel programs.,._4$5

JfThe first year covered natural phen,_ena, such as rain,"



G

&

SRR e
’»:mechanics. and phys&cs.
~5fe‘“

“fear physiology,,and the final year physiolg?y,

ta

This cur&iculum was 1mp1emented ;or a period of lﬁ

years. In 1905, the science program was revised and offered

at the elementary level, as an elective, and és compulsarg in

two levels, level 1 study for 4 years and level 2 study for 3

years. This tlmé the curriculum was set up as topics 1n

.glscience and required at least ég lessons for completion. The

'Q headmaster would choose from the curriculum 3@ lessons and

the teacher the remaining 20 At level l, the lessons weré
directly taken from the student £l everyday life with content

discussing daily obJects such as-'rice, coconut, river,.

"_animals, silk, cotton, leather. For level 2, the curriculum L

G

:dwas similar, 1nc1ud1ng a few lessons on elements and human ;

]finvention. The'curriculum was very flexible and gave'.

_(Yacademxc freedom to the principal and teachers. The teaching

'&ihadiscussed The main goal 1n teaching scxence at the ?j"'.

elementary 1eve1 was to teach students how to group,

o clasgify, and differentiate things through observation.;;

In 1911, the educational system was changed to 3-3-3 3,'

fjf where the last threeuyears‘_were exclusively for boys._i-l

Practical physics was compulsorya and students chose 3f"

the higher levels.l The elementary d1v1sion was divided into_-f<‘

f'methods used mainly real objects which students observed and \1h-i



-
@

«7;later, there were some slight changes again 1n the school

';,“;science prog{am._ The program dzv;ded chemistry into

'*'practieal and theoretical subjects and the o Jects studied

but were left

‘j;;*-ﬂﬁwere not set up according to a rade le'el, }fff]
3ﬂy'.entirely to the teachers' diQéZ::jon to be arranged according gfh

'*l;co the type and the rocation bf that school

: #;sﬁhﬁjgtryuor botany according to their interests.. Two years :'jlﬁ

Between 1908 and 1930 the government hired an- English :fj"

\”teacher to be, what they called, 'the head master of theifyff”'

'ﬂ“school sc1ence program (Archewaumroong, 1982).‘ Although he f

“worked only at one particular school, his responsibilities
pgextended to all the other scﬂodls in Bangkok One of the
' jremarkable and lasting effects of thls app01ntment Wwas that
'TEnglish became the/Lé/guage oﬁ learning. Students had to
'}learn, take notes, read texts,'and write the examinations 1n

Im.Englxsh- and in fact, the entire program was followed

. according to the British tradition._l

h{\ This particular 1ncident consequentiy had a very strong _

‘influence on’ the education system in Thailand After'“’

NN e

~_finishing their studxes in these particular schools, many of

‘the students were semt to study abroad, espec1ally in’ Britainsc»fd

' and Europe. when they came back, they were app01nted ds

’“scientists working for the Ministry of Education, and some

were promoted to posifions of Minister, Deputy Minister,‘and ,

'fDirectors of many Departments. -:4

Y



'.f;educational\background

The curriculum did not change radically until 193P with ;l:ff
: f;fthe beginning of the production of texts in Thai language.
ﬁmgluost of them were directly translated from Bnglish texts, :
ﬁjllcreating numerous problems for many Thai students studying
;;science.~ The science program emphasized the pure rather thangﬁ 3

u;applied knowledge.. The texts adopted most of the technical

‘ .

;terms without translation, and/or accomodated them with :
iespecial vocabulary that suited those technical ends:l A lot
“,ofﬁthe cdhcepts, because of their present?tion, became
‘iidifficult to. grasp as’ no effort was" made to acclimatize o .

'Hpterminology and language to the Thai students' cultural and

o

Until 1956, there was only a slight change in the

J

: ~}content.,_ he Ministry of Edutation at that time did not yet R
j‘produce its own téxts but prov1ded a strict set of goals for,:

h; each course, according to which the tExt had to be written in"'

A\

'jorder to be approved by the Ministry for use in the school.
banch school would choose a text from the various approved w.'h
”authorities and teach according to it._ The only teachers'
fguide was produced by’ the Ministry to accompany the course

v;syllabus planned by them.:fl. ‘ '7 ) “"~-lh-»' : f'.p S

Usually the authors of the texts were professors who ‘

’ ,were§§eaching in the faculty of SCIane.' The quality of . the .

. text -would vary according to ‘the- interest of each author and._ _'

her or his specialization. As~an;examp1e, the two biology

. -
s .

7



- ?emphasie on the botany sectioh.p, he othEr, who was teaching

ﬁljy From 1960-1971, before the influence of the curriculum 7.ffﬁl

-cfwas compulsory for all levels from grade 1 to grade 10..

f}ate;ts that were widely used 1n biology courses at the
f¢fsecond;¥§51evel differed only in that one author ‘was. an

i?%expert in plant biology, thus in his text there was a. great

-----

4:‘) EI - ’ :

. in the department of ZOOlogyr stressed the animal and zoology

T
L Ll el . C T

’ﬂg,icontent. ,]ﬁ,”f::".‘ary, ﬁt- s

A A
.‘.~-

,

f}}There was only one scienceoprogram at that time., At the f;

fé»(l) biology, (2) chemistry, (3) mechanics, (4) heat, lrght, yg

Ly

..ﬁignd sound, (5) electrxczty and magnetism*ﬂ A class-time of

»

f,who took-the 'scienoe program' had to take four of the five ;'
“Uf'subjects.v In addition, there were 5 practical subjects

:(laboratory) in pa'allel with the theoretical subJects.ftf'"h

These practical subgects also required class-time of two
"vhours per week, but students had to select only two of them.”;”
5;Por the non—soience program, s_ience was provided under the

‘headingy general science whi,h was a’ combination of phySical

3 . v

"and biological science with'class-time of four hours per week

dand no practical subject (laboratory)._~_"

In the year 1970-1971, UNESCO initiated a pro;ect fori

:':fFreform movement in the western countries, sc1ence education’ﬁ*f';;
1senio;~high level,'science was separated into five sub;ects;_ﬁ"'

Atwo hours per week was required for ‘each course and studentsf; o

1,developing curriculum and instruction in science education 1n'f'1



f,?hUnited Nations for Development Project (UNDP) and UNESCO,

"iVyfestablished the Institute for the Promotion in Teaching

Asia (Ketudhat,*lQBl).v Bangkok was selected as the center

a;5c1ence and Technology (IPST) as a seml-autonomous agency
h_ﬂattached to the Ministry of Education. There were many "f?df*“

5ﬂf“sc1ence educators and teachers travellrng abroad to the'f"

szUnited States. for short tralning courses 1n established

’fih(Physical science Study Committee), BSCS (Biological science‘-,?"

~?'SCurricu1um Study) and IPS (Introductory Physical SCience).g

b

”Tuprograms such as Chem Study, Harvard Progect Physics,vPSSC

C A

"{fCourses were also’taken 1n England under the auspices of the

uffield Foundation. faf\ﬂ“’

I Li he Instltute (IPST) claimed that 1n produc1ng its own

'fsc1ence curriculum (textbooks) it would ensure relevance to

» .

the Thal socxety.. In mY °Pinlon,t'relevancy here refers ,ff””"
R .

- strictly to the use of data and numbers based‘on samplings of

.

f?wThai soc1ety. From 1nvestigat1ng the general objectives of

-~

‘gethis pro:ect in teaching science, one can see that none of

them expressed in practice a need for studying interrelationo
) ©

‘among science. technology, and society.» In fact, one_h¢77ul;f{\tj



: :‘--"the IPST demonstrate the.ettem»

.

'-'i‘on human Qeings and the environment. ::';demonstratm‘ an

4

-

‘fﬂunderlying value: accepting the power of science and

'fT?ftechnologY over humans and nature.:ljf:f ;gﬁﬁ}gf’thfaﬁifa'ct;

7 The mainwobjectives of scxence curr1cu14 developed by
g;g.,.' SR K :

lgoharactemistics of scieﬁbe Lljﬁthe gather1ng of sczentlfxc

"Eﬂd;fknowledge, (2) the pract1ce of scientxfic processes, and (3)
'Ql;the development of seientifxc attltudes (Sroydhurum, 1982)._

1f}?The content Qf the courses comprised mater1a1 cons1dered to PRI

v .
—_ % -

) S

°uﬂfrr;53f? that 'the universal part contalned toplcs s1m11a;\to

:n almost all trad1t19na1 school scxence programs .jb

“lfeverywhere.v...lt was agreed among me@gﬁgs of the deslgn

':J‘?jteams that the unxversal topzcs could be borrowed, translated

. L . - ’
f }or adapted from other standard works, but the }ocal top1c$

4

3objectiVe was stated as 'to understand the eff t of sc1ence ffﬂ?;

Euﬁ'f”be both unlversal and local" Sroydhurum mentzoned 1n thls,f.7 o

?‘:_ '

‘*fwere to be written 1n a manner that sulted the needs of the Q;f:ﬁ'

"'-hcountry (p. lﬁ? The currzculum developlng group, as 1t \w/

Lol

“ -

tvffuﬂiVGtSal part rather than the local, so 1t can. further be'ap.”“'

e

?asked in what content .ot context is unlvers7l knowledge

Pl fperceived bY this group? ': Jﬂfﬁih;;u@fmf ei;flil[f%_.j.‘

." E

In the current science program, the study of sc1ence 1s o
3'f*compulsory up to grade 9 and science credlt must be earned at'l

”,the senior-high 1evel in order to graduate., About ten {r’_?'

)

g "fqﬁﬁ” S
L B ST B & T

:'7f:turns out. places significantly more emphasxs on the iff”“if;f’irj



”7l3531ess than that alloted to language studies, mathimatics, or

o

Inhthe elementary schog} sc1ence 1s not separated out

'ﬂfiuas a single subject, but 1s 1ncluded as”an xntegral part of a.

ﬁdfcourse 'L1fe Experlences, which dlscusses many toplcs that:ﬁ~

B

"v_ﬁare assumed to be related Kt the lower secondary school

*Llevel, scxence is provxded as a dxstinct course,-under the

,Q,_

"*afname "General SCience.e' It is the only program for all déif

‘fstudents startxng from grade seven, and the courses present

7Lseveral related dzscxplxnes 1n each grade. In the upper ;'*?h
l;tdfsecondary school level, for the students who choose the

"[isczence stream, scxence courses are dlvided 1nto three-ff
.h;fsubjects ﬁbiology. chemu/;ry, and physxcs.!v

"q;fstudents, sc1ence ls provided 1n modular form in a thSlCal

h,l“ _
ITQ countrxes that have been strongly influenced by the western'“‘

[bzolog1ca1 and phvslcal sc;ences.i}~lf~;gﬂl

5 .

,,

ﬁ“hand b1olog1cal sc1ence' course from whxch the‘student can

select exght out of fourteen modules that deal w1th

R

Although the*IPST claxms to have produced 1ts own.

'f;curriculum, sc1ence curricula 1n Thalland are not much
RO

.dlfferent fromi;%ose 1n many other developed and developing ;gl

approach to science. In deVeloping countries,_science

educators and those who have responsxbility for develOping
;¢N4 M .

:hrl fsocial studies (e g., in higtory and geography) but more than ;ﬁix

"‘7‘3music, art, and health educatlon., fl;?[l_g;?wﬂtﬂf'fﬂfr'7fJV"' '



R

ourricula,-dften pattern programs after those of developed
countries.j I do not suggest abanddnlng the SC1ence currlcula '

..

of developed western countrles, however, el1eve that the
ob;ectxves oftthe currlculum 1n'each country should relate to

the country s own perspect1ves. Th1s 1ncludes not only Tha1

dfsgmple, but also the particular cultural and soc1al settlng j.ff

Ljfas a contrlbutlon to sc1ent1f1c aCt1v1t1.v“*'- u;,

Science currlcula such as BSCS, PSSC, and CHEM Study,

Tlfare bezng adapted and 1mp1emented throughout the world
“-These prOJects were pad‘ of the currlculum reform movement in:

';the 19603 that led to restructurlng of sc1ence currlcula and

teach1ng strategles 1n terms o{ structure and process SklllS.‘

.'I would 11ke to name thls or1entatlon as technlcal-analytlc.;<'

, /.
,thls or1entatxon 11m1ts students' connectlon wlth everyday

4,

;’experlence, but 1t satlsfles the*pedagoglcal demands of the g

sc1ence educators (Jacknlcke &~Rowell, 19840. 'p;? _f SRS
. ’ . .‘ L . " B

Luttenodt (1980) argued that currlculum development work

cbuld certa;nly benefxt from the success of ‘on= 901ng

l

"currf&ula l1ke the BSCS and.PSSC pro;ects, however she noted' wd

that these prO]eCtS d1d not and could notecater to the needs

,'of every country., They needed to be translated befo:e they "

:Tcould be used.' In most cases,‘other changes re needed in

fconsxdﬁratlon of - dlfferent educatxonal structures,

-

;environmental 1nf1uences, socxetal needs, and cultural

:fvariances‘f,Invotherdwerds, 1f the avallable currlcula ace to
. N . I B vl .

S

." . . "' - o . ) - .. . . . - i : .
A ae , e _
te s B \ T . . T . a - P . . te . . * ¢
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g be used to ‘an advantage in. sett1ngs dlfferent from those for'

% 2 .',-—_

whlch they were or1g1nally de51gned \they need to be modlfxed
.-MOI‘ adapted L ._“\_ .', .-_" S B '
Symoné presented a very apprqdrlate thought about.mv‘”

-~

y]sc1ence currlculum’ sc1ence is ot Just a set of laws-74

'

'.‘;‘sc1ence 1s an 'act1v1ty whlch 1nvolves people,_attltudes, f_}7“

jalms, and processes. It 1s as much a part of the cultural

'faurlc of a’ natlon as 1t is a p111ar oﬁ technology.

3

. @ :
'Sc1entif1c laws may\?e un1versal° SC1ent1 1c practlce 1s not.

;‘;Q‘sc1ence4ls uery much part of - the culture of a country (1975,

.93). Thus,'sczence curr;cula should be relevant for'

<

'7ypeople in the1r own culture._ 8c1ent1f1c knowledge or .
1nterest ;hould emerge from the soczal and cultural needs or }
‘.dlnterests, not as purely ;mported from the other cultures.

| Symons further descrlbed how Canada has 1mported .
';technology wlthout a. critlcal analy51s of 1ts appllcabxllty
to Canad1an needs.j There has been ‘a fallure to relate s”%_.“-;

f,currlculum to the actual characterlstlcs %Rd needs of thlSA'

9:country, leavlng students wzth no realxstlc understandlng of

v:the dlstlnctlve Canadla character and 1ts phys1ca1 and

Isoc1a1 factors.; o
The problems that Symons raxsed are s1m11ar to those
'that have occurred in Thalland 'The culture and<beliefs of

1tore1gners haye‘swept 1nto Thalland w;th greatgforceg;-Thait.'

oeoplé'haveynot been*able:tolrespond'ordadjust their thinking



'“'and attifudes fast enough to Reep abreast of all the newgﬁ.

1t5rdevelopments.> The economy is mov1ng towards modernlzatlon

Jgand diverslfzcatlon, although Thalland is: st111 1nfsent1ment
fan agr1cu1tural country._;-”

.The Development of Sc1ence Currlcula S

_1n Western COuntrles._7"

;-In the early 196@ s,gthere‘vas.aetremendous"change ian
'rgcurriculum, espec1ally 1n sc1ence educatlon., The most _
_sign1f18hnt change occurred 1n the Un1ted States dur1ng thepa_
,-pefiod of 1955 1975.‘ Wa?ne Welch (1979) and Garth Benson_'
14(1984) have prov1ded an.exten31ve summary of currlculum
change dur1ng thls t1me. In the early 19505, sc1entlsts and
»scxence educators became concerned about the qua11ty of -

. #,
sc1ence educat1on in secondary schools. The reason was due.~

to the decrease of hlgh school graduates enterlng unlversxty
oL . . 3 X .

.science facultles. ”;w;:ffg e
In conJunctzon w1th the p011t1cal c11mate and the
. appearance of a book on the supremacy of scxent1f1c manpower

?uin'therSSR, the Un1ted States government was stlmulated to

!'take‘aétion. The result was that the Natxonal Scxence'

.?7undatlon (NSF) prov1ded almost 7@@ mllllon dollars for‘

- -currxculum development and teacher-tra1n1ng.. CUrr1cu1um_

~,

serzes resultxng ﬁrom thls reform were the.Biologicalhscience



?&$§

'”4;Curr1culum studles (BSCS), Phy31cal Sc;ence Studxes
Eay SRR S
;fCurrlculum (PSSC), and CHEM Study, among others.‘ These

’[materzals have been used 1n many countr1es all over the

= world, 1ncluding Thalland These currlcula attempt to placez"( |

R useful way of descrlblng hlstor1cal change 1n sc1ence.

:"emphaals on the naturep structure, and un1ty of. the.r“' o

7disc1plrnes such as bxology, phys1cs, or chemlstry (SChwab,

o C T L e P L — S '_J7"”
_;1964)~ ‘,jfgfv._ ff;- | .:._ ?j““~ RS e
L ' S e ' ' o oot
A-Durlng the early part of the currlculum reform movement N

-(1960 sr,'knowledge and method were flrmly established assfh‘rf -

>71mportang alms in sc1ence educatlon._ These a1ms were called
. %
“n"the condéptual schemes of sc1ence and the processes of

S science..: Exam1n1ng the organlzatlon of these a1ms can be aj

o educatlon; For example, Tyler (1962) stated that soc1ety

;xnfluenCed the changes in sc1ence educat1on durlng thxs maJors'
'*aperlod of transformatlon.' However, it was not completely so,j.;
‘?-for.the~‘soc1ety- referred to by Tyler was excluslvely made_ft
‘fup of educators or pol1cy makers._ It was not a v1ew derlved

" from . the publxc, whlch 1s genu1ne1y aware of social problems i

or soc1a1 concerns.if

In. the middle of the 1960's, new, sc1ence 1ssues 1n

_ *educatlon referred to the problems of urban env1ronment in

«relatlon to the culmznatlon of ma851ve populatxon mlgratlon‘f
' to the citzes.y Problems of the natural envxronment, such,as-

populatlon and pollutlon, became common themes.'_Howeyer,-‘“



- }fihindication that human needs were not be1ng met by the

: the d:.min:.shed ‘man. f:_-‘.f :-_"‘ ,‘ ‘_ |

B 8 ' » ‘ G e L B
T{lthese were not the real problsms to be solved, but rather an ;V'

"ever-increasing technological morass. there was a revoltgif

In fact, the sclence courses developed in the sxxtngs

*ﬂ:lacked social context and tended to overemphaslze advanced

. of abstraction.';"l

fﬂthebretlcal concepts, ensurlng perhaps excellence in the:'fifﬁ"
A:basic training of future scientlst but taklng for guanted
v'”that common students should be subjected to the same degree‘i:bf
Many sc1ent1sts.have regarded school sc1ence as a leEd 7
_.,body of‘knowledge !related to-and derxved from:'real sc1encef'f
'iwhich young people need to know 1n order to understand the |

"world in- which they live”(Rowell, 1983, p{ 25).‘ Actually,

'_‘:currlculum reform at the t1me of the early slxtxes adopted a

7model of science educat1on patterned after the work of Jerome 7f

"Bruner (1963) in. the Process of- Educatlon.. st wr1t1ng saw ;5. :

"fthe science knowledge consistlng of concepts that fOrm the

f;“structure of the d1sc1plxne, The prevaxllng notlon was that
.1f the students understood the strqugre of knowledge, the’
-understandlng would permit them to go ahead on the1r\own.

l‘They did not need to encounter everythlng in nature, but by
1yunderstanding some’ deep pr1nc1ples they could extrapolate to

'the particulars as needed. . ,5f ‘f ” -' ‘,ﬁ 8

L LI
L5 .

Schwab (1964) encouraged this view by poxnt1ng out that N



'ifcurricuia,'such as BSCS, should ‘ocus on the nature,,_m'

"*ﬁ;pstructure, and unlty of blology as a dzsczpline. MacDonaldCTX

‘ffu(1975) demonstrated that Schwab's concept1on of Curriculum

. 2

:'.was an example of a technlcal or1entat10n toward[curr1Cu1um.,fQ:Qf
.”The structure of the d1sc1p11ne became equated with theldf

1f;content 1n many Nat1ona1 Scxence Foundatlon curricula g

‘o;development. tﬁ;jn

i However, ten years after therpubllcatlon of The Process‘

‘,of Education, Bruner (1971) announced that._dfﬂ-ii-n3'\2\ﬂ -

_p If I had my.. chozce now,'1n ‘terms: of. a currlculum
prOJect for the ‘seventies, it would be to. find a
_‘means whereby ‘we-'could: brxng socxety back to its
. sense of values and pr1orit1es of life. I believe I .. o
would be quite satisfied.to declare, if not a- '”,* Coae o
‘moratarium; then someth1ng of a de-emphasis on ' ]
_matters that have 'to: do with ‘the structure- of -
history, the structure of physxcs, the nature of :
mathematzcal con51stency and deal J&th it rather in
‘the context of the problems ‘that face us. ...We ‘might
put ‘'vocation: and ‘intention back 1nto the process,of
"education, much more" firmly than we. had it there
before (p.21).‘- ‘ ; Qi :

-

Bguner had. g1ven recognltlon to the 1nadequac1es of

. .'\/

””Lexisting curn;culum lnqulry modes but was unable at that txme .
_to suggest fundamentally new dlrections. But it seemed that

- people falled to recognize what Bruner mentzoned 1n the

"thseventies (Aok1, 1978a).

In 1977 Magoon indzcated that many science programs

7.e{today are. predomxnantly theoretxcal and pfesent findings‘

ffahxetorically, sugges;ihg,an incremental progrees of sciencee




o

o underlie the organization of curriculum and 1nstruction.jfThe{7t”

: science would be determined by the way 1n which the three"

It could be summarized that these sc1ence curricula are

"vh-nnrealistic because they stress 'the structure of sc1ent1f1chi{%g

S S

technical approach to development, 1mplementatlon,3?fﬁ

evalqation, and research that has narrowed our v1ew as t0‘
what science 1s,iand also has presented students with ‘a

misrepresentation of the Fbality of science (p. 3).2,q»;f{ L*f!

_’j“i» Bybee (1977) suggested that the structure-of sc1ené@

“°d education may be conceived 1n terms of three major aims that f?,b“

first aim is empirical knowledge of phy31cal and biological

systems._ This aim 1nc1udes the range of accumulated

-

‘f_lf observation and systematic information abbut the universal,rt;fj-i

. A e
the structure of a discipline and the functional applicationsff"

"H'of knowledge, for example, technology.. The second aim 15 ther

scientific methods of 1nvestigat1on. This aim encompasses

the techniques of investigation, the required skills of

pt°b1em'3°1Vingo the processes sc1entists use to produce new l;ﬁ'.

knowledge.5 The third aim 1s personal development of theg.”

'student.f This\aim 1ncludes the 1nte11ectual, emotional,'

} physical, and social requisites of the students for

assimilating the knowledge and methods of sCience.:

The organization of curriculum and 1nstruction 1n’5



‘ﬁfhalms a range of approaches can be 1mplemented 1n classtoom |

7;;iscience teach1ng.- It should be noted that the last aim [fﬁ“f}"'*

"73ment10ned above is usually ignored or ranked ‘as; the last

i;prlor1ty fn the object1ves of scxence curr1cu1um.;

de;:°In summary, the late sevent;es and early e1ghties
a:iexpetlenced ‘a: slxght shlft 1n the a1m of scxence educatlon
"jftom the tradltlons of the sixtles.” Scxence educators such |
dhas‘Axkenhead (1983) and Symons (1975) empha31ze sc1ence 1n.iﬁ”
vathe cultural context as is 80 often supported 1n the ;,
'nmonograph 'Scxence 1n the Canadlan context.cf Azkenhead also.
icalls for a- scxence and soc1ety currzculum":that v1ews'b.
ssczence‘as a cultural phenomena and w1th1n the soc1al

context. _,a S (;,,}}
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UIntroduction . LT n T

Critical theory and hermeneutic understanding put an'"

'm“emphasis on curriculum—as—plan.- Theyvquestion the ﬁdf‘}“f

3 N PR A

'*ftechnological presuppositions which underlie the soc1a1

ffaction in curriculum. The questions are: How can we p0881bly

f}examine something we are using all the time or something that'{fif

-is. so familiar to us? How can we analyse the terms in which
 we habitually express our most simple'and straight forward

'observations, and reveal their presupposition? \How can:wer

r e

Vdiscover the kind of world we presuppose, ppocbeding as we S

:[ :do? In this study. ;hese questions are made pOSSIble by if
L "!,',q I%'f
critically reflecting upon the junior high school scxence 3“ @

e

‘dcurriculum in Thailand, using a model of research informed by

an understanding of critical and hermeneutic theory. fi_-?

- The first step in criticism of familiar concepts and

' f,procedures must therefore be an attémpt to break the Circle. _ S

We must invent a new cohceptual system that suspends or'

‘\fclashes with the most plausible theoretical principles and

7~fintroduces perception that cannot form part of the existing

120

.?-.

)

‘ "}

eyt
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’;“perceptual world fhis is an attempt to 1mp1y an essential

-.fganalyslst to be re—evaluated through the criticism of the

':fgconsistency condition, even though this alternative tO the

_faccepted po;nt of view shares with it 1ts confining

fpinstances.lﬁf7xh '. | R . |
| If we suppOSe that knowledge is soc1ally constructed-ir
‘that is, the meaning\which we give to everyday language;”
"arises from oqr Lnteractions with others (SChutz, 1973), the

\aﬂgﬂﬁing which weqimpart to the language reflects our, way of

"'M "\ » .

R h being,in the world-'our own particular background from which 1”w'

, < 4
we speak Lagguage, w1th1n this context, 1s not seen as3‘

2 ) .
being neutral but rather as’ reflectlng the poxnt of view off“'

1ndiv1duals or. grqups engaged in- 1ts use (Berger and

Luckmann, 1967).

Neutrality itself may be v1ewed in terms of the

Sk

0ff1c1a11y defined goals, along with content, methods,f"“"
‘ation, and others, which reflect the particular

'”iid—view, are often a part 6& curriculum.. It is possible
'ﬁfm “Q% investigate these in. nerms of various paradigmatic viewsi

.f‘of knowlaﬁge (Garfinkle, l986). By USin\i;Eeradigm aaﬂthetuF
. ".g;{l,’ : e - o : Lot "




o form of reference approaching currxculum wouid focus onf

"::5junderstanding program guxdes through the language that 1srj}'-f

”?used to describe the curriculum to the teacher“

‘,'finvestigation of the underlying meaning of these descriptions%55*”

*fytfis an attempt to clarify the intersubJective meaning which

r'fthe program developers used to describe the world for. othersc‘v

"'and how these meanings«reflect the actual or L"ed experienceg vg;“

"1-iof the student in the world ' The 1mage of knowledge being

-tt;;por‘!ayed in a program may be disclosed through the language

-which has been used to convey the program to others.”
e scienCefcurriculum Requm;;s;omitge West to Thailand ;
Historically speaking, science education in most |
= developing countries before the Second WOrld War was '
ilpatterned after the industrialized countries of the vest..p
tTMsny teachers came from foreign countries and took leading

‘.

f‘ roles in establishing the scienCe education program in these K
',countries. Textbooks and equipment w;re imported for use at‘e~>‘
‘“the secondary and tertiary Ievels.; Sc1ence was taught w1th
i_heavy emphasis on. retention of facts)without any concern for

'relevance.. Examples and problems in science textbooks were -
V,‘those of the west.u The few laboratory and experiment *t~f::‘e;”'

@_exercises, if they existed at all, were: strictly for .

K demonstration by teachers. S ‘ﬂs “f'i';i ' _.":"i R



”’f?to prov1de more quallfied §C1entlsts, technologistsr\

7}jgave rzse to a cadre of de

l”.{ faffected Thalland ‘as well

”Tfplanmers, and educators.v rhis expans1on of sc1ence educatlon‘t,V“

- o M r
‘cated people who not only had at

vl}their flnger t1ps the new scxentlfxc and techqglogical

- N

R * B ‘.
’fk ledge, but who were. also w1111ng to challenge the long

*ffstandlng status q\o of socxal conduct, for what they felt';y

~

'L'Qwere the greater needs‘qﬁ the country.L ' ;_“§]7\,ficfm51"

The Sputnik ahock 1n 1957 catalyzed a change 1n science ﬂh;:”

lveeducat1on in the west)whlch prov1é£d a spxn-off effect in

_paevglppt 'countrxes around the world by aw en1ng a mOVemeht

-that furth_

’

Mé@iggrganlzatxons, such as UNESCOI the Southeast Aslan
‘Mxnisters\of Educatzon Organzzatlon (SEAMEO), and the Aaxan

JInstltute of Technology (AIT) played leadxng rolés 1n'

’._‘

‘f;prov1d1ng fo!bms for the exchange of experlences and stxmuli
. D

'hfor systematlc reform and development. For the erpoee of

7’;cas; 111ustration, the experlences of scxence educatxonr

reform in Thaxland wlll be c1ted here. - :
In 1965, at the invftation of the Science Society of .

'Thalland and the M1nxstry of . Educatxo;sj a UNBSCO sponeored

,A81an Chemxetry leot Pto;ect for Sec ndary Education Level

'stlmulated scxence reform. Thxs chaln reactxon



-

2,[ one of the oldest and best deﬁelgped departments in Thai
' univers%taes at that time, acted as the host institution

'TQ while cooperation was given to the proJect by the National

-

; namely,-js hanistan, Burma, Sri Lanka, china, India, Iran, y

',~Israel,

q: agencies concerned

': universities learned nof

and science educators from the various 1nstitutions and

b,.f.

learning in secondary iﬂiﬁsian countries._ The

Chemistry Department of

‘*pgkorn University, which was

Research Councxl and the 5c1ence Soc1ety. Twelve countries,‘f“
pan, Korea,.Malaysia, Phillipines, and ThaiIand
participated 1n the ProJect:.a team of eight 1nternational
sci!ntists served as the faculty of the PrOJect and eight
Thai chemists served as ProJect coordinators with bhe Thai

: |7'

During the course of the Pro:ect. the Thai sc1entists

le from the regional participation
and experiences of the other';sian colleagues, but also from ‘
inter—agency and inter-institutional cooperation within the
country.- For the first time,-these university sc1ence ;

professors admitted the strong need to pool together their :

éji;aijy;_iji %‘f;’zi_'_‘,f*] ‘-j_,fjf.f',"_}f'i:f"f5_*ffffff;fffiifii}ﬂﬂx_ﬁ*iifjf?ﬁﬂ'fif»gi:;7ff

--éforts Qn order to help achieve the.common ,%‘.

(

education reform in Thailand ‘ A ]Olnt

resources ag‘

request therefhre was submitted to UNESCO to: make a_

A L 'J

i .
feasibility sgudy and to help plan the establishment of the

!

: 7 . Lo

.‘«,_ e LB
: 4



‘ A~Te°hnology in Thailand (IPST)._.., |

; ‘ )‘ e <

Institute for the Promotion of Teaching $cience and _3F;ffff5’fﬁ

It could be said that this was a very Significant event f*-*”

'fﬁthat occurred in the history of Thai edUcation, especially 1nf'5{;

<)
~‘.*,sc1ence education. But on closer examination, the ptonect

-_idid not differ much from other‘%uch endeavors. It was set up_f;ff

f“*fyaﬂd patterned aftereprojects developed in western countries,

oA

.tli"CIUding autonomy Vthh they lnitially claimed to be their
.fiﬂoriginal concept._ This concept was more or less adopted fr°m",f}

=qthe United States and the United KinngM, countries already

'K'-

m]possessing their own speCialized institutes for developing
;sCience curriculum independent of the State authority.

._}ﬁIndeed, the Institute has been established by the motivationv
fifrom Without, especially UNESCO, rather than emerging from '
methe retognition of tre needs-of the soc1ety or from the ;fJe'f-'“
ﬁfﬂgenuine interest of Thai educators. The real interest of ‘?p;;lgg

:’these people was to- emulate the western countries in. ,V“V“

R

modernizing the process of teaching and learning science irxi-""ﬁ'i«"=

e , . v K - Tl

'the Thgfaschool

-

The Institute for the Prgmotion of Teaching SCience and f’

" Technology was supported by the Thai government and UNESCO TN
—_from 1971 1978.‘ In 1978, ‘the %PST was" re~organized under the_i;yt
Liministry of-Education. Originally, the Institute vas given ag"f'
'=;broad spectrum of responsibilities.' Its Enabling Act laid

".,downkthe leloving objectives: R fifv i —

e



0

e

lijl“ to 1n1t1atgp execute and promote the study and

fﬁ jresearch o%?currlcula, teéchlng technlques, and .
. . 2. : . .

;_eval atlon xn sc;ences, mathemat1CSy and

-fcée'_ 1ogy at, all educatlonal levels-(ﬁiﬂi

"j 2; 'to promote and execute tra1n1ng programs for

'vteachers, 1nstructors, lecturers, students and

‘.'»

unlver31ty students, on the teachxng of sc1ences,_
mathematlcs and technology,,:'

3. to. promote and execute “esearch, development and.,

',_product:on of sc1ante equlpment and materlals for.

1v_cteach1ng of sclence.dmathematlcs,iand technology,*
. B ,

.'and[ .? f’ o ; 'vv,v %A . Ce Tr‘:<~ . ,L m
. n .o Y S o : 'g,', e o ]
omote and execute the preparatlon of texts,.‘

l

- fg'i exe c1ses, references(not done), aupplementary

~

’terlals,_and teachers' guldes on 5c1ence,_a?~'-c

mathemat1cs, and techndlogy (Ketudhat, 19810’

r

These deflned object1ves were broad and amb1tlous, and

1 drfficult to 1mp1ement 1mmed1ately espec1a11y at the .%lﬂ

'developmental stage or, .as I believe,. at any stage of the ;

o,

%

NInstitute. ;jﬁ‘di;‘: B [."*'i“ : f‘f‘”;l“f°“

-
N

To show that they were also unreasonable,u Mould llke'

,to point out<£1rst that the un1vers1ty ad?:nlstratlons wereif'
‘:independent ﬂrom ‘the I?ST and usually regulated thelr own
'-research of currzcula, te%chlng technlques, andwevaluat1ons.

:'The IPST could only act through the M1n1stry of Bducatlon,

P

."



;r“-_:? o

'g:whlch 1tseLf was respons1ble only for educatlon from the

'such as vocatlonal educatlon and teacher s college. It s

i'to control and assume too much respon51b111ty 1n the g1ven

: become the dxrect responsxb111ty of the ex1st1ng teacher

-geducat1on system of the country.‘ The IPST should not try

'prlmary level up to and partly 1nclddxng tertlary educatlon j

»

'fclalm to Jurlsdlctlon over-#ll educatlonal levels therefore

wds not substantlated Flnally, the IPST admltted shortage

of staff both 1n quallty and quantlty, a problem wh1ch they

o

attempted to remedy through the use of external consultants,'

% RN

'adv1sors, and the fundlng of overseas study for 1ts staff.

Thls 1nd1cates an unreallstlc amb1tlon‘gf the Institute'

g c1rcumstances. I bel1eve a more appropr1ate course of actlon

“,<would have been to pursue a cooperatlve atmosphere wlth the

ex1st1ng 1nst1tutes whlch already 1n)gart~addressed somerof

'5the objectlves.. A case at hand, is thelr objectlve to

ypromote and execute tra1n1ng programs. Thls should have

tra1n1ng 1nst1tutes,:whose flrst responblllty was to prepa e

[both pre-serv1ce and 1n-serv1ce tra1n1ng, accordlng to the

-dupllcate the roles of these 1nst1tutes whlch were already at

that time fully capable of prov1d1ng part of the serv1ce in

'.questlon.

e = e

The IPST claimed that 1ts functzonal group of Key
persons in currlculum development was’ composed of spec1alists

from dbfferent levels ranglng from school sc1ence teachers to ”

S



' university sc1ence professors. In fact the process of
A:Zselecting the experts depended more on personal contact‘thanfiﬁ"
.}fthe capacity and spec1alty requirements of the work It is

:l:fobvious that thls process d1d not fu1f111 the1r 1deal Forjfg

‘finstance,'the'worklng group‘for the junlor hlgh—school -

}:sixence currxculum 1n grade 8 and grade 9 was composed of one ;t'
Hxvscience teacher from a secondary school, three educators from
lﬁa selett unlversxty, two from teacher colleges, f1ve IPSTV
-_imembers, and four professors from the faculty of sc1ence of

“another select unlver31ty.' That 1s, only one of them was

from outsxde Bangkok, none of them was dlrectly 1nvolved wlth
Junior-h1gh school sc1ence educatxon, and the majorlty of |
}them were strxctly d1sc1p11ne orzented 1n sc1ence. |
: Oftentthe leaders in the worklng groups and 1n the
subject teams (bxology.‘phy31cs, chemlstry), usually seconded

:from the un1vers1ties or the. teacher coileges, had masters
_land doctoral degrees from leadlng Amerlcan Unlver31t1es. In
'i addition to the Tha1 staff members, there were - also forelgn

'”adv1sors, who .as consultants had no real executive power or o
ﬂhresponszb1lzty, but inspzte of thelr adv1sory status,‘had a

-strong 1nfluence bn all aspects of the progect., Whlte and Al

.;Butts (1975) exp11c1tly indlcated that Gordon Aylward, former

'-associate professor ofvchemistry at:Macquarle Unrver51ty, had

‘;‘a long-term app01ntment as’ a Chlef Technxcal Adv1sor w1th a

"predominant 1nfluence on the pro;ect. Other forelgn



' Twelve yeara of development of sc1ence and mathematlcs Tﬁ

“”advxsors, such as Wenham from Nuffleld ProJect Physxcs, and o

|
and UNESCO Pllot PrOJect on Teachxng Phy31cs, all C1ted xn

s “12'9'_‘ e

Lo

P

»M111er and Chesley who worked W1th Harvard Progect Phys;cs

P - ~,: 4-}?% " :

.-,educatlon 1n Thalland, (1984) are: referenced in the IBST

;;{becaUse of the1r connectlon wlth a partlg:lar progect, and

“J_backgrounds..f

'pmonths at spec1al1zed 1nst1tutes»such as the AuStrallan R

.'gtudy overseas for Mast;“‘
.-b.other curr1culum %ro;)ects ein order to ove: come “its problem of
'scarc1ty of sk111ed people.. The 1nst1tute G&MQE at a ﬂore f
-;permanent solutlon by flnanczng lon?-term studﬁes for master Et."@:

or doctoral degrees. The short termasolutxoha inoluded few“t

..’publlcat1ons. These forelgn advxsors have often been chosen

5

~

‘_tended to mould the IPST courses in. l1ght of thelr partlcular s

8 -

i : '.~- o

| . . " . ;0‘ : . ; e i C s ) :?;:-; : ]
m”prdgect funded manygféilowsths for itsiikaff tovff;:.ea

RO
-y

'and Dgctoral degrees,,and to V181t
e Y

-~

P

el
P

Center of Educatlonal Research (A C E. 549, and the hxrlng.pf

overseas consultants. ,i‘ | | o
. g » : :
The generaI attltudes of ‘the- part1c1pants 1n the progect‘

3

towards the curriov um wrltten in the West was very p031t1ve;

. The IPST currlculum bégan development 1n 1973 and WGS':} T

-+

..development dn the Unlted States and Br1ta1n durlng the earlyp.”"””‘

. s N
P A .

1mp1emented in’ 1976. In the1r book on the development of they”

° -

IPST currzcula, the staff often referred to the currlculum

‘ i - : t

- u»'l

: 1960'5, notzng thatvtEe ffocus ‘on applicatxon and the'

[ e
R R B : . . . - T PR v !
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I,
- L)

d,1t was accepted as un1versa1 (Ketudhat, 1984). Because of

..effecting the’ diff1cult 1nterpretat10n of learnxng theorles

~:”setting§y Thzs could be the ‘reason why the. IPP
'7their present form share their 1earn1ng theory,

“kand the phllosophy in teach1ng school sc1ence wlth PSSC,

TR 130
g =

"-'F1ntegratlon approach géVe more meanlng.to the learners” .
”"i (IPST, .1984, .176).' The currlculum used 1n these countrmes ‘
'jnuasftermed successful._ 1nsp1te of the recent sh1ft in’
?;United States science educatlon to more communlty orzented
‘”_science courses. In fact, the outllne phllosophy, a1m,.andf7ihck
’ Hrat1ona1e in sett1ng the goals and ob]ect1ves of the B
vcurrzculum and teachlng-learnlng strategy were all based on
}the data and 1nformat1on prov1ded from the UNESCO workshop

‘upon the suggest1on of forelgn adv1sors (IPST, 1984, p. 4):

At the same t1me there was only marglnal effort 1n the;

‘pfOJeCt to 1ncorporate Tha1 cultural perspectlve. Although;_: e

‘-1t“was?acknowledged that SC1ence d1d orlglnate 1n the West),*"

this the Instltute belleved that the ratlo of the local

content to th, n1versa1 knowledge should be 3@ to 70 1n the -'.

‘Thai sc1ence,program (Tamthai, 1984, ;>49) Thls was

usually achieved by chang1ng to Tha1 samples 1n the examples.

, The format of these examples rema1ned the same.

' According to wh1te & Butts (1975) the Tha1 educators at

fthe time of IPST currlculum development were not- capable of f'a”

obgedtﬁwesa



s

o

LsInstltute had 1n adopt1ng the western
ﬂﬂlnqulry as’ one of 1ts teaching techn1ques.v

'--mod1f1cat10n 1s suspect. The Tha1 culture

.Ilts people a h1gh sense of respect for

- Bscs, and Nuffxeld §c1ence Project and alternatlves such as.':
;c,ASBP, IPCS. and wlsconsin Mathematlcs courses as all of these-fl

prOJects orlglnated ‘in. the West (Whlte and Butts, 1975).4

Lo

fserlous effort must be made to translate the learnlng theory,?

hvhlch is 1mpl1c1t in, these courses and espec1ally tailored to:h3*

-

”33the western way of 11£e, 1f the currlculum 1s to have meanxngfsc
in Tha1 context where the cultural and soc1al way of llfe
”:,d1ffers in many 1mportant respects. It~1s not enough to"

Lo
'modlfy 1t by s1mply changlng to examples uslng Thai samples

\

‘V,as data.« wrkhout th1s effort I quesc1on the suCCess'

'1culum.'~

I For example, these courses 1ncorporate a method‘ £ o
3

3

3

- of such method in the Tha1 classroom enviro_ment wlthout o

B

:§1m1lates 1nto
enlorlty which each

student brzngs w1th her or h1m into the class and the

1

‘teacher. who Stlll possesses in part the tradltlonal e fﬁch 'a”_

v

'_7author1ty,;ultxlizes thls in her or hxs admihxstratxon of

:’

fknowledge and disc1p11ne.t It 1s unlzkely that the original
rxntent of ‘the 1nqu1ry method i&?ght in Westerébcurr1cula can

:be reproduced under these cond1t1ons.°

Ce

Finally, the overall effect*oﬁ the 1ssues rafsed above

-

LI
)
. S

The effectlveness,%

"gfzs clear.f The predominant contact wlth foreign currxculumf~§r;‘

'pro;ects has 1nfluenced the team . members in their v1ew of




"‘ﬁff -ff:}f;‘f.?ﬁ.figf ”;hf]f; 5*rﬁgi e S ;51325’
that was posslble., The dlscussxon undertaken 1n the
’jdevelopment of the Tha1 currlculum probably centered around

‘“various aspects of western scxence currzcula and, asawxll be

'7seen later, completely av01ded the broader 1ssues of Tha1

"

‘culture and the problems assocxated thh 1mplement1ng science
1in a “Thai: environment.f The result of the IPST effort was a*\i.
u’l.curr1culum that d1d not dlffer s;gnlflcantly from ghe ;-f“:wr_~§-
- currlcula employed in-. the Unlted States and other countrxes,
'.and as" a result 1t falled to address 1mportant 1ssues |
'cperta1n1ng to the Tha1 soc1ety.; e . |
| " The problem at” hand, 1t seems,hls to re-dlrect the Thal‘n.fs
'sclence currlculum perspectrve back to Tha1 soc1ety and its
'~needs. One way to do thlS xs to, dlspell the current myths in
zthe Tha1 communlty about sc1ence and to whom it belongs.
.:Thai people must be aware that they too can- practzce scxence
rlfrin a unlque Tha1 way.’ To do sczence does not mean that they
hfhave to adopt the typ1cal western stance of sc1ent1sm, anh
J'fstance that 1s presently belng quest1bned 1n ‘the west as’
' 3we11 _FIt does not mean that the currxculum adopted must
reflect the western currlculum 1n order to grasp thev.
:essential meanxng of doxng sc1ence.“’~ |
uJTechnicai-Cohtrol'Curriculum .:f_Qf;H

R

The‘iPéT.devisedga'48ystem approach"'to curriculum.
e, : ’ - - - SoTmEIE T

-<_,b~_. - , LN [ '5 D
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| | | 133
d;vreform and put 1t on operatlonal terms in 1976.A The system i
f1n1t1ally adopted a- top—down approach that was. designed to _gﬁ
iisynchronlze and prov1de.adequate prepatatxon for the

:“j_acceptance of the most 1mportant "output" and to provxde

' 1

n:clear 1nsxght rnto the most needed 1nput"vand to oversee the"

'sequentlal development tasks as a part oflthe total

qperatlon.f The Instltute planned to develop, test, and
V'evaluate students' texts and teachers' guxdes. It also
planned to develop and gu1de the productlon and distrlbutlonv

. L 4

:e&of sc1ence equlpment,‘teacher tra1n1ng materlals, evaluatlon
The IPST attempted to keep the currlchlum deve10pment asf
efa cont1nu1ng process whlch began w1th ‘the- daflnlng of goals k
ﬂ;'and objectlves and was followed by dec1d1ng the themes,
bj'content,‘sk1lls, and att1tudes that should be developed 1n

~

. : .
students.; Crlterla for the selectlon of content, act1v1t1es,"

'_‘lattltudes, and skllls were 'etermlned by the des1gn teams,

R whlch the IPST cla1med was composed of "local" school

i

o teachers, teacher tra1n1ng college 1nst:uctnrs+_ua4verslty ;

]

sc1ence specxalxsts, and'educators.'-The mater1a1'was¢.

’ written,!and rewritten. Trlals were conducted and teachers

@4?

| recexved two. weeks of traxnlng prov1ded by the IPST. The'"
curr1culum was revxsed, publlshed, distr1buted, and

‘-1mplemented throughout the country. A school follow-up study'

_‘was estaq}ished (Saplenchal, 1982). ‘gl
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i The f1rst stage 1nvolved twelve ‘trial schools, with

'jiprograms limited to a full academ1c year of grade 11 1n

'.‘Physics, Chemlstry, and B1ology._ The following year, the'

'trial prOgram expanded to 1nclude both grade ll and grade 12 -

f.

in’ the same subJects along WLth the grade 8 sclence e

urr1culum.3 Students were prov1ded w1th the tr1al edltlon of'

_textbooks and w1th the requlred chemlcals, glassware, and o

"fsciente equ1pment, 1nc1ud1ng many pieces whlch were newly

; designed and produced by the IPST. »The'teacher recelved.a__

”;detailed teachers"gu1de, evaluatlon 1nstruments,;regular

-

”;984)..

fvzsits from the IPST de31gn team wlth regular feed-back, and

:complete back1ng from the IPST (Sap1encha1, 1977: Tamthal,

The schools 1nvolved in the trwals were.. chosen accordlngg<‘

to size, qualeicatlons of staff teachers, and budget. All'”b

of them could be class1f1ed as "blg schools, w1th quallfled

d

'aastaff and stable budgets. Ten of the schools were in- Bangkokg'

and the other two were JUSt outslde in the suburban areas.'

The intention was to to test the IPST currzculum in schools

ijthat were 'ready.,; The same cr1ter1a for selectlon was also
-"used when the tr1al runs were later extended 1nto prov1nc1a1

:‘_schools whlch were chosen close to Bangkok, enablxng

H

‘ convenient travel for members of the supervxsory staff _

f(Sroydhurum, 1984, p 7).

Nxda Sapiencha1 the former d1rector’of the Instltute at

NG R R O
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' that t1me clalmed. 'The 1nstrumentsfof change'are-allwat
f hand, a newly developed text for every student, a teachers'.

Sy -

’h.guxde for every teacher,‘a set of sclence apparatus for each

"ff class of students, teacher tra1n1ng programs for teachers toi’

"'fget some experlences and 1n31ghts 1nto new courSes (1982, p.ahfc.

X

: 8). Thls was a rather optlmlstlc statement 1n llght of: the

'actual 31tuat1‘ ; espec1ally in a country llke Tha1land

Thalland ‘is q developlng countr'i wzth approxlmately 80 o

per cent of” 1@&_‘popuﬂatlon 11v1ng ut51de the cosmopolztan '

Rl

s B
gr1cd¥tunal commun1t1es. SRR

{aréa bf Bangkok, mostly inxrural

N ,.l?

l'The schools in: Thalland must dealcwlth and therefore a;;L"

t_part reflect thlS speclal character of the country, d1f

_l?ﬁ slée, qualltyl'and the type of educatlon they provxde t;ﬂ”

ﬂh#heli students.. For. example, many rural schools need. tov N , l;:fT
'adlust to the local ethnic communlty, 1ts geographxca1; o

remoteness, and the 1nterests of the students wh1ch 1n

general are dlfferent from the1r metropolltan counterpart who

w111 usually pursue ‘a h1gher academlc educatxon.‘ Thus, it is\
:-j1n thxs env1ronment that the IPST must operate and meet 1ts

. objectlves. But as was. p01nted out earl1er, the tr1als were ‘»v"

L

effect1vely conducted 1n a metropolltan settlng, more or lesstt i
: 1gnor1ng the d1st1nct character of the rural school and the
pneeds of 86 per cent of the Tha1 populatxon.‘

o The opt1mlst1c clalms by the former director of the
:'Institute were_dlfficult:tOvreallze in the rural areas as‘thegv‘

b ‘ R 2 . T S
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(, 7 I’y

distribution of stﬁﬁents textbooks or teachers guides was

_ difficult at the best of time in the remote areas of the'

' equipment.i And to assume that every teacher who received the'”

wthat

e N

B _
countryside, not to mention the distribution of the sc1ence

training from the Institute would gain the needed insights \
1
into the new curriculum, espeCiall_

in the bqgef two weeks

v

‘as prOVided for. the 1n-serv1ce't

cnrrlcv A m that was 1ntroduced, was foo,hardy..; ;'_; R

In the endr the Same general problems that plague other P

y ; e

Y #
Fpment. They are best described by Aoki when he

’referred to a- case in Canada that is strikingly Similar to =

‘ '} what occurred in the process or "system approach“ as the IPST

called it, of attempting to bridge the gap betweeniA
CTIA

curriculumtas-planned, curriculum-in~use, and curriculum'

development., "_¥.f.- T :’,'7,' e
’ within the curriculum branch of the Ministry of
‘Education, someone. in an administrative role as
;.curriculum director. summons a group of teachers and.
perhaps a university professor of education. handpicked
. for .their reputed exellence in’ teaching (not
necessarily for. excellence in curriculum development),v
‘sets them.the. task of’ developing a curriculum in-a.
- dubject’ area. ‘Usually there is included a token
. evaluation’ (piloting testing is the legitimated
Jargoni done usually by handpicked teachers. - Minor: -
. revisions are made, band=-aid’ fabhion._ (Full scale o
‘revigions are usuvally impossible because the - timeline
admihistratively pre-set .prevents such an overha 1)
~Then," the massive’ undertaking of implementing thz
program. in all schools of the. province begun. :...The, .
experts<in-the-know hop from school. district (in" this:
- case IPST) providing communiques" té assembled. o
teachers who, under a’ high level of anxiety and

ining and the type of

-



lias

“frustratxon, attempt to. - understand 1t all in one or

-~ two day session. In the meantime, the Assessmeht _
.- .Branch's psychometr1cians ‘develop: achxevement tests to o
. .measure teacher effectiveness 1nd1rect1y by measurxng
j,vstudent learnlng directly (1983, p 4) - . :

":ﬂEorming;thejIhaiVSciencetcurriculum_g‘
. . . . R v <‘-> L

P1nar and Grumet (1981) poxnted out how the currxculum

." ..‘

t,»fleld orlglnated out of an admlnxstratlve need rather than an‘h

o ' \ - R
o ecademac dlscxpllne.' It developed as ‘an atheoretxcal, o o 6? :..

.ahxstorzcal act1v1ty which addressed ytself to manag1ng and -

';adm1nlster1ng pdr ',through the 1nstrument of the school

»nfcurr1cu1um.' The features of sc1ent1f1c management were

-adopted to schools u31ng (1) def1n1te and clear a1ms, (11)

B

"Q,eff1c1ency of means for reachlng the aim ﬁhrough a

"ﬂlratlonalzzatlon and standardlzatlon of the teaching process,

u(111) an organ1zat1on capable of ach1ev1ng these a1ms, and

52(1V) strong management control of all educatlonal process
' t - M IR ) -

’d(Callahan, 1962).

The Tylerlan model 1s af prototype" of present o

,currlculum theory and has a contxnuzng 1nfluence on the

fcurrxculum f1e1d because 1t emphasizes common-sense

:practlce.h Its conceptual framework emphasxzes the eff;ciendy

and effectlveness of the educatIOnal process and is . l‘ifg X

“,especially suited for the formulat1on ofrsclence curriculum

?fas the theory already espouses a sc1ence perspective as the ﬂ

:i'



' :sole curriculum approach.. That 1s, 1t accepts éna7ap§1;és
[_technological ratxonalxty. Accordlng to MacDonald (1975))
'-1control theory is based on'a 'l;near aspect' model orxdeslgn;_

7in that currxculum development is appl1ed f1rst by drawing-up{'

»ﬂspecxfied goals; second by formulatlng content and learnlng

”b‘iwﬁactivities that addreﬁg these goals, and culmlnatlng in an f*

N a8 oy
Q-evaluation of how the ends-means compliment each other. ?he

“primary value posxtxon 1s control o ”;f._ L ~’_?‘-v
‘J.wl ' ' - o
ot There are four basxc questlons that the Tyler1an model

';_asks every developlng course to cons1der and answer. vThese o
| are- . = ‘/”‘ .
1. What edUcatlonallpurposes-should the?schooldseeﬁ to

attain?ipﬁjpg. _”_”. ,;"" V}l f k~”'m"f" - S

‘Jz.(How can 1earn1ng exper1ences be selected whlch are
CH

*(effective instrug;ésh?'-

5?'4;"How can the effectxveness of learn1’

l'erperlences
be evaluated? (Tyler. 1949, p. 4)

The assumed neutrality of these four baslc 1ssu‘

;hovever contested by many present day modern currzculum
ftheorists., According to these theorlsts, the 1ssues obscure

.;the ethical and politicsé,conflict over wnﬁch qqest1ons such»
‘a; 'What is the purpose ot the school currxculum?" or 'who ‘

'should decide the purpose and content of the school _-w" 'tp r[x'
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A

' technxcal problems.\ . _f;f,} Liﬁ

'-/:.

curr1culum°' are resolved, by reducing these conf11cts o

S

iXs

0

B 1mportant and must be 1ncorporated xnto the program. I also

V1ew curr1culum deﬁflopment in an 1ntegrated" rather than’
"llnear form.j Integrated 1n a sense of an ongoxngtprocess
that poses 1t's own’ problems and 1t s. own solutlons, through

the free 1nteractlon of dlfferent components 1n the sys%em,

<b w1thout restr1ct1ng the method,-content and context. It is.

: 1n thls llght that I examlne the IPST currlculum and offer

In my approach to curriculum development, all these are. a

N
§

what I percelve are necesesry add;tlonal cr1t1ca1 steps 1n _5'

’

freelng 1t from the entrench?hg and c1rcu1ar sc1ent1f1c g
N S

. thinking of the west, b ﬂ; '_7j 'a7‘a1-.~

- ~ FE , '

"iheﬂstructurepof;the,Junioréﬂigh School SciencefCurriculum:'

| semester. Each grade level has two. prescribed texts and each!

ERS
S »

" ‘- ) ol
4, .

R I A

. The nature of the IPST curr1cu1um reform xs text based

E e ;
guzde are wrltten 1n Tha1 language and produced for each

I
tekt has a’: teacher s guzde attached to 1t except grade 7

r

where one gulde 1s used for two student texts. Thus in the

junior h1gh achool science currlculum, there are 6 student'

textbooks and 5 teachers'igutgegrw“ﬁ":;;”

////The courses consist of 18 self-sustained units,'each f'

i

‘A 51ngle set of student textbooks accompan1ed by a - teacher s



;;fu,ﬁ,:\ E:'f':hl'r_..'fle'f-u u{tfﬁ';f’l*};d<;ilp€"htf;nj igi4a*i;
:"withva‘topic of'study Ahéfsrpartiduiafvaiﬁ;f A study toplc ,
requlres one or more class periods for completlon w1th
'3é;,‘ suggested 1nstruct10n-t1me 1nd1cated in the teacher s. guldesl;ffid
1: ; The teachers are urged to spend as much tlme as 1s necessaryv
‘ifét “to convey the content of each lesson, however, each classroom

actzvzty is accompanled wlth the suggested t1me for

. > gs R

completlon. B 735f'}” ‘”"{- f»

- feachers"vcuide;.h

The teachers' gulde is the' comprehen51ve source )
;tudy1ng sclence. It states the content every student should/’\1

' learn from the course, suggests teacher stlmulated act1v1t1e3f‘

for the students to 1n1t1ate in the classroom, and 1ncludes

: everythlng that a teacher 'needs to teach the subject, even
o o e
'mater1a1 for tre edlflcatlon of the teachers themselves.

'i‘Inilt,s,broaQer form, - the teachers' gulde';smstructured~f_2pf'
”-to*preSent-the[majorucomponentsqof an 1nquirylapproaChF‘and [n':

the general content of each unit ‘in a systematlc way..'ﬂachejf'

lesson 'is composed of toplcs and sub“toplcs, organlzed aroundf,i
at least one erperlmental act1v1ty and made to correspond

}'-wlth the students textbook. Addltlonal deta11s of

S pre-spefzfled means and praeé%termlned endsnare elaborated onil

: : 1 e
to guxde and dxrect the teacher in. her or hls presentatlon of .

-
» .

the materlal . To 1llustrate th1s, a sample lesson taken from“ja”'



4'bthe grade 8 teachers' gu1de appears 1n appendlx c._?‘fi”

Each lesson 1n the teachers' gu1de beg1ns thh ar lxst of

~

”"?.“behav1ora1 objectlves,bwhlch are provxded not only for the.57

”.;hlesson, but also to accompany each experlment and each

'::classroom act1v1ty.“ A table 1ndlcat1ng the sequence 1n whlch

ﬂfthe concepts are’ to be taught, and the type of Lnteractlon

' .aFollows thls llSt i A summary, outllnlng the 1mportant

?;what the teacher should use to 1ntroduce a lesson; such»as

7fask1ng spec1f1c questlons,’u51ng p1ctures, or‘providingf'

‘that is expected of the teacher and her or hzs students,

-

J‘concepts that students should learn, leads to the actual
’_act1v1t1es of each lesson and the 1nstructlon t1me needed to
;fcomplete 1t.' The classroom act1v1t1es are regulated through

' ;fdetalled pedagoglc strategles. They determlne for example, ~iﬁ>5;”

",fcerta1n background 1nformatlon.' Pedagoglc strategies-also

’fstudentsfyTexts:'v'ugfh‘ e

"fflllst the materlals, preparatlon techn;ques that the teacher
- uses to prepare experlments, and supplementary know edge that

3h«should be glven to the students. f ‘_ayi'h,:.pr.f;_:;:g;_ﬂ

'>_'". ._.4 o 8 L . L ) L ) ’ : °

Students' texts rely heav11y on the superv1sory functlon,jj

g
- Ph

”fof the teachers' gu1de to fulflll xts educatlonal purpose.,y

\'kThe IPST regulates all facets of educatlon through the

teachers' gu1de 1ncludlng what some resent day curriculum IR (
P L .



'{f?de51gners con31der an 1mportant part of student's ownvfﬁ >

L’»personal orxentation, such as supplementary readlng sources.

'.fThe informatlon of the course 1n the students text is kept

'S'to a mlnimum, wh11e the format emphas1zes a. sc1ent1f1c

S approach composed of tOplCS and sub-toplcs,'where small

‘”flamounts of detall are followed by teacher or text dlrected

B exper1ments and practrce oﬁ.sc1ent1f1c skllls. A sample'éff'h

7f1é§$> 'rom the students' text that corresponds to thei}

n made 1n the teachers' gulde appears in appendlx D.

lessons 1n the students' textbooks are structured

‘"ﬁaround the experlments. An 1ntroduct1on to the lesson

;)'

'-ﬁﬂprov1des the student thh some background 1nformatlon and 1f’f

o the materlal Just covered and the.b~m}ght be a short

”};necessary def1nes concepts used 1n the toplc.’ At the end ofi""“’

7f‘the paragraph are statements 1n questlon form, suggestlng 1ngph$“

,fan 1nqu1ry mode, how to study, or - what to study in the_ -

nhlesson., One or two short statements lntroduce the sub-tOplchfn y

whlch 1s structureguelther around an experlment or the

IR e

\v‘) A

hfpract1c1ng of sczentlfxc SklllS. Each sub-topzc or

., v - _»,,-'- .*‘ e.,

“e

l'}experlment is usually concluded/wlth qﬁestzons pertalnlng tof‘

B T

:?-paragraph of supplementary 1nformatlon related to, the
o _ R 2
" Qconcepts ]ust learned ' To close the lesson there are

X gexercxses, often in. the form of recall questlons, thatgq

"f\summarlze the lesson materlal ""_f



“ij 1n the document concernlng the school sc1ence program 1n

’ r

:’fsc1ence courses in the junlor-hlgh school Eo Physacal Sc1en<:e.F

s R e gy o

-What is ‘in’. the,'Curriculum-as-Planned - -~ . .

.
N
7z

The off1c1al obJectlves of sc1ence educat1on as stated

‘

'*~ahd theorles of scxence.

 ‘;:2§'T° develop an understandlng of the nature, scope,
‘5/fif and 11m1tatlon of sc1ence. f-.]f.ﬁ'f ) 5'J,f,

'L3{_To develop a- scient;flc attltude. 'ﬁ’f R

f4J”To develop sk1lls 1mportant for s¢1ent1£1c ;thff

5;hTo develop an: understandlng of the consequences of L

:sclence on human belngs and thexr phys1ca1 and

L - - . B - O : Lo

',hblloglcal env1ronment.

AR

These are the only stated obJectlves for the SCIGGCQ'-

"courses produced by IPST. They apply to all grade leVels,‘;‘

[ -

from grade 7. to grade 12, to each subject, from general

I

{'4and Chemlstry 1n senlor-hlgh school, and to the sc1eﬂce
) . : b.‘

.,- . 0

;courses 1n dlfferent vocat1onal ;ograms from accountlng to

Vmechan1cs;,-The pr1or1ty goal. -Ys program rs to develop

f

. posltlve apprecxat1ons for 8cie as well as to develop

St

:',scxentlflc attltudes and scxeﬁce process skills, 1n the hope

|'

'that the current sc1ence curr1cu1um can be applxed to the {fﬁa

: ‘l To develop an understandlng of the basxc prlnclples'?ﬁ

Ly




Yoy

_ e .1:144f;fj.”ﬁ
- programMOf indivfdual life:asiwell'asfthe}socialiwelfare of

;fa;sthe community

J

How these obJectlves are pursued and to what degree they
. ﬂnare actually reallzed 1n the content of the curr1culum wlll

fbe part of the followlng 1nvestlgaﬁmon.5 The anestlgatlon

‘wzll be based on the exxst1ng teachers' manuals, students'-f'p L
textbooks, and other IPST publ1ca&&ons.‘ An effort wlll be igﬁﬁf’
made to reflect crltlcally as i%%gharacterlzed by the

:';~,cr1t1cal evaluatlon.‘ That 1s making expl1c1t the‘f

Y- 3

,";foundatlons, unvexllng thé h1ddeny or guestlonlng the

;,taken-for-granted Reveallné the ”mea\)ng by closely
: 4 -.I" I

' :scrutinlzing belxefs, assumptlons,.metaphors, and 1ntentlons

'3that énderlle the program.‘ﬁ;fjfw_ %hf;?‘] g‘yn _;'f ] b
In thls task, we must £ocus 6n knowledge that 1s -‘g;: Cy
¥ o B oE e A
'@ presented ‘in the currlculum._ what-xs recognlzed a9’ R ,;_i‘k

.ﬂnzknowledge? What has been selected and what has been {rfﬂ".>? '\C

' neglectedﬂyga spec1a& attentlon must be glven to language, IR AR

_ which 1s’seen as goxng beyond the def1n1t1on of the term

us&d Kinneavy (1971) suggested that almost all language can-

~."be seen as persua31ve in 1ts 1ntent.

g Terms and phrases are
.c. A

i

¥ used fd; the1r relat1ona1 1mpact,”for the1r cr1t1cal 1mpact,

S and for thelr persuaslve appea11 '

Much ofrthe'language we usex.

- 3has the purpose of persuadxng qthers so that we can and do

identlfy w1th them (Burker 1941).,

1 4

U L Cpt Y.
| 4. 4'3 lo‘-ﬁ“ '-7 . e . "# g
AR I PR



© criteria in Selecting’ Content = . ~ T
| | ’:, n,: o -__ = o e '%,§;;¥g«
;t The IPST drew up a cr1ter1a 113t te select content.thac
.;bQSt SU1ted the Objectlves stated above.v The cr1ter1a

N \

'5;attempted to strxke a balance between the demand.on both the
sl "" //4 o »‘

Nt :

R P

.;_}abllxtles of students and teachers, and the IPST s de31re to.i'."

};present sc1ence as a nore'or less encompaasxng program}hf
”?gemohas121ng sc1ent1f1c skllls, sclentxflc theory and the»
'?relevance to both natural and soc1a1 phenomena 1n Thalland 1n
:gw the three majors areas of sclence (PK}Slcs, Chemxstry, and
- BlologY) Thus the cr1ter1a for selectlng the content ;i;jk
'fac;stressedr ’ffnﬁ:f;ftw;f-"?Ff:__?”.s- i
l;'The relevance.to the modern sc1ent1f1c knowledge:;.

. hr

%f2;tThe cont1nu1ty whlch shows the etructure of

Y

ffu;sc1ent1f1c knowledge.”-z
. At :

'd3;fThe sc1ent1f1c pr1nc1p1es to explalnbnatural

“h: phenomena..,;f | , i

;:4.}The»appropriatenesebto tine.schedpie}cet§696§8!ﬁix'“h
v'iab111ty, angd. age.¢' FE

-TUS Q}he approprlateness to the teachers“’ﬁaéﬁlty anq the SR

materlal av1a1able 1n the country.
haﬁf:The (Thal) sample in- applicatxon of sclentxfxc ﬂb

v'”-prxnc1ples to the developlng 1nddstry, agriculture,

and technology._ Lk
| v e e R _
-7 The promotlon of creatlve th1nk1ng in indiv1duals,



'*-and the understanding of conservatlon and
'“vfuﬁflffﬁf_ environment (Saple"Chal' 1977 Tamthai. 1984)'“””

t_Ihe content criteria 1nd1cate that the concern of the

s

curriculum developers was to present to the student "modern"

. -

’:f scientific knowledge.. Further, thls sc1ent1£1c knowledge 1s
o used to explain natural phenomena and to prov1de the student

E with examples °f actual appllcatlon 1n other areas of soc1a1 Lt

life._ That 18, sc1ent1f1c knowledge 1s used as a means of

understanding what is con31dered to be the true nature of 'if'"

reality and as an’ application to both natural and soc1al

e

worlds, Usually the world"'conceived under such fotmulation

‘is mechanistic, predictable, and explainable in t rms of

}i”]7riscientif1c‘gwdels that. can be communicated to othe s, in thi
: (\ AR -go{ r"’“" ALTRE A “"”&5’ i%
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T Thg,course has been claimed as “1nqu1ry oriented,;;.upg qt,,fiq

vemploying many pract1ca1 exercxses referred to. as the

Vg practicing of sc1ent1f1c skills. They take the form of
experiments, laboratories. or any other procedures that are
regarded as part of the’ sc1ent1f1c method normally employed

by scientists.»xThat 13,‘sc1encegis promoted through_anuimage_i"'



'“ﬂlg,fcarefully fosters 1n the text.
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.”:of a sc1ent1st whlch, as thlS sectxon shOws ,the currxculum N

e

The very flrst topxc 1n the Junlor-hlgh school scxence"

'f_vcourse 1s set aslde to descr1be some of thls 1mage under thef S

."

"vheadlng of “How sc1entlsts work “"It&sanct1ons connect1on

' Nfbetween the study of sc1ence 1n the currlculum and the actualf_‘ v

_'work of: the stlentxst.,f" e
o _What Ls 1mportant and 1nterest1ng is- to know how
'}jscxentlst works, (Students' text, Grade 7)

";...students should study how scxent1sts work, so that -

they will be able’ to follow, practlce, and’ 1mplement'

. the 'good method" that sc1ent1sts use..(Students"
RN Text, grade 7) : :

That 1s. 1t 1s suggested that students should practlce Y
sc1ence the way sc1entlsts do._uf

The text also dlStlﬂgUlSheS between two types'of

., so1entlsts ‘in sc1ence. ﬁ"The sc1entxst of the flrsg;klnd" who

tf“vinvents dlfferent thxngs that dlrectly beneflt mank1nd f"f*“

'(applxed sc1entlst) and "the sc1entlst of the second k1nd"

_~ .

"ngwho prouldes the ba51c or fundamental knowledge for the flrst;. -

2
“

'k1nd (pure sc1ent1st) e f'c _.'5 _ *.,f“!fi R

_?There is. another k1nd of sc1ent1st that students may e
-not know. .. His/her work involves d1scoverﬁng and-
.1nqu1r1ng .about: "nef¥ knowledge that provides the’
basgis for the work of the'"fxrst" sc1entist.‘
-T(Students"text, grade 7) : S

]

,,",.

Thls dlstlnct1on, although apparently harmless on the

surface entalls an assortment of scientlflc values, among

¥

them the assertxon that pure sc1entlsts"'are not responsible SR



i
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BRI

to. the society. They are v1ewed as ‘drklng 1n a’ dlsc1p11ne'h

/,f.

that insp1res interest for 1tSaownjsake. ‘mhe value of thelr'v‘

y
work 18 der1ved str;ctly through Qhe advancement of

sc1entific knbwledge whxch 1s used by the applled sc1entlst _:;, l :

to prOV1de welfare to human bezngs. The 1mage thus created

e dep1cts a group of dedzcaﬁed solentasts who through thelr _7

.o o
S These §tt1tudés and hablts descrlbdd above~reflect»’whatﬁw .

~H~_IPST officially calls a good scxent1£1c attlﬁude. s That 1s

idterdependence are’ comm1tted to the welfare of‘humanlty..
.”fdPhys1c1ans=and Pharmacologlsts seek to dlscover cures.
to our:illnesses; to keep us healthy. amd prolong Bur L
< life. expectancy. (Students' text, . ggade 7) -

_‘jdAgriculturlsts ‘want to’ feed the world pOPU1at1°“°‘
*,(Students' text, grade 7) o

. The sc1ent1f1c attltude 1s also Prbmoted as part of tﬁ€
scientiflc 1mage. In the very same toﬁlt on "How sc;entlsts

;} ‘\
work“ dlscussed above, the students are encouraged to adopt

he follow1ng attltudes and hablts.fg

: ;EVE;;‘student can become a: sc;entlst, if s/he is
.ffcurlous and. likes. observing, has ‘an . 1nterest in the
'asurrdundlng env1ronment, is accurate-and-precise. in
* his/her own .habit, - and’ %oves to-think, loves to R
- experlment and has enthusxasm. (St dents' text, grade
7)) |

,'...the important character of the sc1ent1ﬂt*i“‘ is/ heg.

- constant asking and 'questlonz.n ‘wes HOW.to Questlon"a

The questidn arises: from curio . and thxb curlosu_‘y, 5

‘‘helps the scientist d1scover new‘{no ledge. (Studénts T;
text, grad537) IR ‘. T _/3n

N

N 5

@1]1thg students in dolng science should berconcerhed about the1r

‘

-v*qtudy, be aware‘of-uslng evidence-;n'dlscuss;on, make -
R : R N Lo

L.
DA ;
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dec1sxons by reasonlng and explalnlng, and be interested 1n

-

uglng numerlcal derlvatlons and calculatlons for supportlng

the ev1dence. They should also dxsplay what cL\,d be calledhz"'

good" human qualitltles that are not dlrectly necessary fofcr,

'i

the sc1ent1f1c act1v1ty but contr1bute to the work ethxc of .'

"d01ng sc1ence. " For exampl

the op1nlon of others and change the1r own oplnlon 1f a more

2

practlce self d1c1p11ne and admlt the1r own weaknesses and

1]

'a/ﬁggggect reasonlng warrants 1t. They should be d111gent,;_fi"'y

-cooperatlveq honest,'respons1ble, and ambltlous.. They should

mlstakes._ That 1s, they should br1ng a. pos1t1Ve attltude ”,'”

1nto thelr study of sc1ence,;wh1ch they can achleve by

emulatlng a well deflned 1mage of good sc1ent1st.;

In espous1ng these values the IPST has created a certazn

l'
confllct w1th the ethlcal values of Tha1 soc1ety. Buddh1 t

N thought teaches 1ts followers to pur1fy themselves from : ;Lye

v\w_h/'

- secular de31res. hven 1f science 1s not seen as strlctly a-.7

secular endeavor, such attj;udes as. ambxtlon and curxosity

Tt

h,are seen as .an obstacle in practlcing Buddha 8- teachlngs.

: o Thlg’poses some spec1al quest1ons regarding the compat1b111ty

jof;science and Thai soc1ety,lan 1ssue that is g1ven ls§t1e

7thought in thls qpurse. Sc1ent1f1c knowledge and the

t .

. 4 Sy
.sc1entxst 8 1mage, as 1t 1s presented 1n qae currxculum, are

Stlll controverslal.

. -" ’Settlng.asldsithe-scienCechItural_conflict_noted’aboye{ii

f the students shouLd 1lsten ro'g_efl"



..:I Stlll see the presented 1mage of a, sc1entlst as3,}7v
uproblematlc., 1t 1s enframed w1th1n a- scientlflc method and
R - :

yattitude whxch the students are asked to 1m1tate,»30»that‘v77’

fsome day they, too, can becgme a "good sc1ent13t.:_ I fxnd

iﬂ.this defin1tlon too narrow and unnecessarlly restrlctlve, and"":

-“7;ﬂpeWCe1ve the underlylng tac1t promotion of good sc1ent1f1c
’imethod" and good sc1entlst" as negatlve.lehe 1nc1u31onv2f
.7aboth the good".sclentlflc attltudes and method 1n deflnlng
:'*fthe 1mage of scientxst may‘provxde the act of "doxng sc1ence"f'7’
'.wlth a certain aesthet1c whlch the students can grasp and
1fee1 good about,.but aiﬁthe same t1me the students are
"..instilled w1th a quest to 1m1tate a mythologlcal belng who»‘4;yjo
has no real;relevance to the1r everyday llfe.hh |
i : As Ain every other dlsc1plxne, scxentlsts are people whb f,
fndiffer greatly 1n character, skxll, and method- of 'doxng o
‘{f;science.ef There is no . one" set standand, nd portrayfhg or . ..
‘!Lven promotxng them as asp1r1ng to the same 1deals is tdﬁk,ri/f
.’~umisrepresent the true ac%aof "d01ng scxence. Promotlng a:
‘hif;benevolent 1mage of sc1ent15ts may further create both a.
:fnpolarlzed v1ew of the1r 1ntent1ons and a false 1mage of thelr
.ycapabilitﬁz . Scientlsts are.categorlzed accordlng to o
hvcrzteria that can be as1ly recognized but may be mlsleadlng
yin the attempt to descrlbe the true nature of thexr work

. Scientists are - capable of both harm and good, and should be

presented as’ spch to students..};:'



S ge oy e L e T

..c

’

'unwarranted trust 1nftheysc1eﬁtlst' good wzllf,and also,;infat

part, because offthlsftrust, may preveﬂt the students from.

._A)»

‘-lt method that sc1entistsque .oanbta1n knowledge,, where

i

obtaxnxng knowledge ‘never really dlscussed be@oqd the

T_scient1f1c framework,'gnves'a tac1t re;nforcement to the j'

?Qj&h belief that 1nqu;ry and;observatlon, as they are portrayed 1n f
.o ,‘ i . 3 .

thls course, to er form the un1 ue method of seeking
q

"

: 1
"true” knowledge. ThE‘ portraxal 11m1ts the students',

understandlng of real%&y.u}T§111ng them tov"1m1tate behavzor ,de»;
Clhe o AN

e I
of sc1entzsts 80 they taaﬁregognlze and then show pneference
J v}u ‘.:ﬂ‘ . ' ‘: K ‘.:.
for thxs mode of behav1or ii*a myth, mak1ng the entx:e : _J/:a o

reductxon of method more,

- &Ncrocker,1197¢0,;,

T
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The IPST expressed the opxnlon that "Thal students have‘lﬂ:iiw
'5';had a chance to study sc1ence for a long time, but were not |
"f,provided with an - opportun1ty to practlce and learn 1t in’ a ‘”
:cfmore cognltige settlng so that they could apply thelrﬁlearned
'f"skxlls to leveryday llfe.,~ They be&zeved that prov1dlng the
.ihstudent wlth an”opportunlty to handle, use, manage,vand
gmalntain science equlpment and practlce problem solvxng
.,Fskills would enable them to acquxre such knowledge.:
'”{yrExperlmentatlon thus became an 1mpdrtant part of the sc1ence
rﬂhcurriculum 1n that it was regarded as an essent1al
‘ﬂcontributlon to the understanding of not only the sc1ent1f1c 1liifdl

ffmethod and practzce, but the sclent1fic pr1nc1ples obtalned

"dff*Eherein.,.s

L o . :

The actual experlmental act1v1ty.however seryes a more
Lfmodesti~purpose.. Experxments are{used ma1n1y to verlfy
rtscxentxfic results or concepts, practlce scient1f1c process.j&
'npskxlls, and reconstruct 1n part the logical scheme of. ibﬂﬂff{f |
.:V:fYSC1entiflc concepts used in the top1c., A sample lesson_tl |
;:figprovided in the appendix D shows“ for example, that thel
lflaboratOry activity confzrmed the prepence of d1fferent'

’ g'constituehts in food through the particular reacﬁions -V




"ﬂu;'caused' the reacth p

fﬁproduced,'and also 1ntroduced new concepts such

"*}jcarbohydrates by tellxng the student that carbohydrates

‘Tg,;‘this way should/pefhlghly suspect to the more crxtlcal eye,%ﬁ

2 g;as thls type of laboratory actiV1ty 1s used mainly to piece

3gtogether 1n a set way a spec1f1c relatipnsth between

The value of information obtalned ia’m

'"fconcepts.‘ Students, confxrm" defined concepts and at the L

50

"bsame tlme are p01nted to the actual presen@e of a “new]

“w;table form,_to facxlltate not tbe 1nqu1ry process but the

1loglcal reconstructlon" of sc;entlfxc knowledge.:'

Exper1mentat1on shduld allow for the hands on type of B

dact1v1ty that br1ngsﬂthe student close to what sc1ent1sts dof*

"]j"substance through @ prescrlbed"pact1v1ty ”tabulated” ’d“ag”f'

'-5,1n the;r own fleld It can prov1de an opportunlty both for__-

.4.- . e

“ftwork and to 1nteract wlth the actual sxtuatxon under v

.

Ethe steps to be psyformed 1n the experlment, but encourage
. Q

lthem to mo%}fy the or1g§hal means -and ends.v Instead the.

,.

,currlculum sets out rxg1d procedures to reproduce R

*.ﬂexperlmental }esults 1t v1ews as worth reproducxng.
f@'

vaseruationnand7Instrunent

.Observationﬂforms:anuintegrallpartfof'thelscientlfic

v

W-jlthe teacher and the student to perform a truly 1nvest1gat1ve"ﬁ |

;Ffl 1nYestxgat1on.‘ The teacher can suggest to students not onljin?

el



e

”ﬂpmethod and the text 1ncorporates 1t 1nto many dlfferent

;f act1v1t1es such as experiments or studylng plctures that

-

'?;depict a particuxar scientxflc'1nterest (for example, the"

' ,gecosystem) The 1ntent in the text 1s to p01ntpout both the

2 P e
“fbeneflts and 11m1tatlons of a; d1rect observat10n,_te111ng the

R \

'7fhstudents how they can use the1r scxentxflc knowledge to

T‘flncrease thelr ab111ty of perce1v1ng the world.7 Thls, the

\. A

VﬂInstltute belleves, 13 achleved by 1nst1111ng 1n the students

\

e good observatzon hablts and prov1d1ng,them w1th technlques

;quch as the use of tools (Students' text, grade 7) f‘é%f

The Instltute a180wbe11eves that an 1mportant attltude<j-f

t-fxn observatlon must be to strlve for object1v1ty. That 1s,_\

Ll

‘dstudents must separate themselves from their personal blas 1n:

”“percelm‘hg natural phenome'a.n To do sc1ence is- to be a.

o

‘fdetached observer who '“rcelves the world coldly wlthout any

““{emotlon or feellng._ However, thls type of attltude 1s not

1

eeas11y 111ustrated and the currlculum resorts to showxng 1t
'_as a method ‘o~ be 1m1tated.;¥- ‘ |

In observ1ng the meltlng candle,'students should ',.
: report. "the candle”is melting" ‘not, "the candle*ts*~—"“
‘ me1t1ng becauée ef heat.v (Students' text, grade 7).

‘fIn fact the—entfre process of observatlon 1tse1f 1s not -” -'5

'aireduc1b1e to just pure detall 1n observatlon. Although the

'text encourages sfudents to develop*skllls in perce1v1ng the

J

'w}most minute 6f detalls 1n natural phenomena,has the example
- . \ -

: showing Mlchael Faraday observing 53 dlfferent

. o I SRR ,



e Charac“nsncs °f 2 b“‘"”‘g Ca"dle mdlcates, it is N

3
-

‘*htflf dlfflcult to convey to the students the exact process'thatdlur
| ”‘~.helps the. acxentlsts plck out the essent1al" data that xs
"dffflnally 1ncorporated 1nto a theory. The text pursues th1s
;iproblem by telllng the students what and what not to observe.
tf Referrlng to the sampie student s text‘prov1ded in the
7‘? appendlx D. the text po1nts out for students 1n experlment
8.1 not only the procedure wlth whlch they are to reproduce“}v“

the predetermlned results, but also what they*should observe'

(‘

to be pertlnent to theqknowledge be1ng presented or sought..,‘
- _

i

]Other observa&;ggal deta11 1s thought unné%essary as 1t could‘3

’.obscure the "real" purpose of the exper1ment,,:f”~"
“he plcture readlng act1v1t1es’a11uded to above are5,g,_i L

57‘ often presented as drawn reproduct{ons of the actual nathral"“

.

',‘or soc1a1 phenomena that are under 1nvest1gatlon.,:Nlturally,

lthese drawlngs augment the features that are'conside

!

R essentlal to the top1c dlscussed, thus turnlng what could
j:have otherw1se been a useful observat1onal act1v1ty, 1f . ;_‘l:;
-fphotographs were used, 1nto a paL51ve summary of content._nfj’;nq:
| | An 1mportant awareness 1n observatlon 1s the apparent
llrmltatlon of he senses. The text deals w1th thls subject :
;,1n the very flrst top1c of the course as it attempts to |

%lpresent to the students not only how thelr own sensory

.‘l

,'perceptlon cannot be relled upon 1n certaln s1tuatxons, but o

;7also to,show the worthlness of sc1ent1f1c technlques in’ the g‘



f}?%?giﬂ grade 7)

J o .
‘lnstrumEhts bq the student 1n thlS form.

ibe exerc;aadrwhen

"faéhfcf ”tools*' The flrst half of the lesson 1s devoted.

B

dlsprov1ng the value of seﬁse perceptlon.;,f

3

- correctly? (Students'

" Can we be certaln that sensory’organs obsérve't],

‘3
LI
]

text[ ‘_ ra'de 7)

uCan we trust our seneory organs’ (Students' text?'ad

‘dlscovéred.othérw;se.

uv’v-_. J
| S oy

. ..,;
. g' .;/

;fn;:...the,anet;hment w11

:coming: closeést. to the

- rtext, grade 7) »
_..v‘.s,,, R

'*ﬁg..frq@,the expertmen

“thermometer  or.your ‘h

‘ resulf (Studeﬂts' te

It 18 %pt enough to 1ndlc

% o ..,o._.’

.measures ~the sensual ex

4 "*r }% U : "..‘.'., ‘{"‘( "'

] om jlq&k" a

" (,u

'th&fatpe lﬁs%rument 1s ab

0";

informatlon. After all,

and dlscover ney ¢hings,,that could not have been }ﬁ

(Students' text, grade 7)

‘However, care must

1 gﬂve us data w1th least error, o
fact or realxty. (Students' S

t what' would you conclude, o
ands, ‘tell you more rellable

xt, grade 7) <:>' - ".lf‘fi" o

ate to them that the 1nstrumentv'+

,9

perlence more accurately, prov1dlng

t the reallt_ and the: real" truth,

';“Qonc1le why "we" thlnk
le to produce such "valued"

the functlon and use of the o

instrument 1s not separate from our perceptlon, 1t 13 a.

result of oﬁr perception.‘

.

We must belxeve 1n our perceptlon,

vf‘




u» »

K

'"151f};;‘

before we can belleve in an 1nstrument. ], . gff'*' I SRny

"'ﬁ However, the presentat1on of the tool 1n the currlculum

:ﬂ}ls presented along a dxfferent l1ne.u The ut111ty of the

~?1nstrument 1n obta1n1ng facts 1s never questloged On the

' ”:‘}other hand, the usefulness of the sensory perceptlon 1s left s

f1n a vozd ' There 1s no attempt at reconc111atxon,-the tool
Z»;s brought 1n as a sav1or,p lauded by 1ts ab111ty to

| measure (a word that becomes as esoterlc as the very
tfactlvlty of sc1ence),,not qua11t1es but quantltxes w1th the‘}ﬂp“
1yleast amount of" error.” In thlS approach, the text promotes
fwhat I perce1vells a falth 1n the sc1ent1f1c method

e
The separatlon of the knowlng from the knower 1s also L

o manlfested 1n another sense- that is in ‘some way more subtle
N /-

”Land more infrlnglng on- the very act1v1ty of human th1nk1ng,'
w- .
%

"because 1t precludes other forms.of observat10na1 knowledge

."‘

-;;fthat may ex1st.r Examples cited here stem from the attempt to.
:gjfdlscredit as unrellable ‘some of thev"folk" knowledge that 1s
,lﬁm popular 1n rural Thalland An exgmple of "falk" kndwledge |
,;1nvolves the bellef that when ants carry the1r eggs 1nto ,74§é;f
';shelter, heavy’raln w111 ensue. The actual bel;ef 18 ?gé at. ’
';';stake{here., What is 1mportant is that 1t may have been
" attained through genulne observat1ona1 methods. The -
: hrejectlon of such knowledge as unrelxable because sc1entff1c ;

’vexplanatlon of such phenomena w111 be more precise, and more

complete 1n 1ts'descr1ptlon 1nd1cates the deslre to reduce

.,'.‘



- all thinking to a conformlst attxtude w1th the sc1ent1f1c

principles.4 Such a deslre 1s unwarranted, as it 1nd1cates
' that all 'true knowledge must be sc1ent1f1c.":

‘Inguiry Process . -

" - P “
: S 'y

The 1nqu1ry process 1s streamllned 1nto the presentatlonzf:

Vf5of act1v1t1es of the currlculum. Accordlng to IPST,f"the

'1fhteXt gives students an opportunlty to set up the problem for

d;’dﬂthe experlment and obtaln data wh1ch 1s then dlscussed and

ﬁ-,'led' to the prescribed concluslons (Teachers' gulde)

The settlng up of the problem 1s usually done 1n thebd

1ntroduction to the experlment whlch 1s supposed to serve'"todﬂ“”"’

rouse students 1nterest" 'd‘ motlvate thelr cur1031ty“fin_

» D |

"rftthe.subgect._ The 1ntroduct10n always ends 1n ‘a questlon

. .mode. .

'vf;fdrm)isuggestlng perhaps an ongoing act1v1ty in the 1nqu1ry '

w

o

e The sample lesson prov1ded in appendxx D shows how such

"3a situation is supposed to work .in the classroom env1ronment.f'n

v'[Comparxng both. the students' text and teachers' gulde, 1t 1s-.'

-
‘seen that the 1ntroduct10n, wrltten 1n the students' ﬁ.xt

',v-n

”'g'“topic 8 2,,does ‘in’ some sense capture an. inquxry orzented

.‘_ R

'dfsetting.. The students are presented Wlth a serzes of what :

seem to be open-ended questions.: However the d1




"'theirftrue'ingknt; They are used to frame'theimode.dfﬂ

a._..

Tlnqu1ry w1th1n the pattlcular narrow loglc that 1s necessary

'for reconstruct1ng the concepts 1n{55e way th1s curriculum

hpercelves 1mportant. The currlcugumg more-or less,

'_”dellneates" the reconstructlon of partzculam conceptual _f s

Y.

'hf:lxnkage._ The currlculum has an 1mage of what knowing xn thxs

tj'partlcular toplc means, and sets out éhgld procedures to T.;,thV"’

s

' Areproduce 1t. _fd”:f’vfd ‘“fﬂ"

Turnlng to the teachers' gulde, one fxnds that the

control of the entlre process 1s reaff1rmed The currlculum

.llsts the behav1oral objectlves the class should atta1n, i
'prescrlbes how the exper1menta1 act1v1ty should be carrxed

4

'1out and how to make 1t more effxcxent, ‘and’ 1nstructs the : v’u
‘ e,
teacher to lead the dlscuss1on to predetermlned conclhsions. -
e o R
'[The entlre 1ngh1ry process was presented 1n a converglng '

o manneraas to purpose,v'to summarlze th@& food 1& 1mportant 1n;;31

2 : “9

'provldxng energy and st1mu1at1ng growth,< and the problem, o

f._'how are we go1ng to use chem1ca1 methods to categorize

- food?" The”exper1ment, of course, shows the students how
'such a categorlzxng 1s done.. The diséuss1on and questlons'

after the experlment br1ng out the 1mportant" aspects of
_ LR ) o
,‘categor121ng food by us1ng chem1cal methods, and also -

. 1ntroduce new roncepts that are found inherent in the

mater1al discussed, but the idea:of "true 1nqu1ry“ is lost.

-

&7 '_

What must be notlced here is that the 1ntended actzvity

el



‘fﬁscientific knowledge.-"

‘1iof setting up the problem 1s actually reduced to Just giv1ng:¢,f7i

'1vthe problem' to the student.\ The discussion before the _ff;[f;

W

f.experiment attempts in no way to deal w1th the actual method."

-1origina11y claimed.does not really occur._ The empha31s and

: v
'probably the only tangible use of all these‘act1v1t1es that

j“laTOf chemical testing. Thus the setting UP Of the Pf°blem as B

'make-up what IPST claims 1s an 1nqu1ry method, 1s an the ;':r‘z

'd'logical reconstruction of sc1ent1f1c knowledge., That 1s,

ffthere is a presentation of sc1ent1f1c material, as

egpaemonstrated by the example above 1n that the exPOSltlon."'“

| "H.mentioning many kinds of food, and methods of categor121ng

:'them, among which chemical testing lS one of the more»
7vimportant, the performing of experiment and- obtaining some
'nqualitative 1nformation about the method and perhaps the

‘results obtained therein, leading to or 1nd1cat1ng certain

"f_other phenomena which are 1nvar1ably defined not: pursued, 1n L

rsome way does provxde a logical path for the students to

'ffincorporate as an- explanation: not understandrng,,of

R
o

, qYPOtheSIZIng is listed”as‘one'of the activities of,the,f

wistudents, but is seldom used in the curriculum and 1s
‘invariably presented in a converging manner.l For exaﬂple,
':under the topic of agriculture the student 1s 1ntroducedyto
jvarious problems of using fertilizers 1n farming.r One of-":

ﬂthem is the shortage caused by the 1nsuff1c1ent production ot

bl

-



f'table 1ndicat1ng the'

Lo 7impogcjg Bprt f;éﬁres for years 1969-1973 is used°¢c°ptesén£:lﬁ .

hthe foltow1ng "hypotheslzlng 0pportun1ty_ %-,».Hk

ST

°

We have .many: ';.tillzer factorles in our country,
~you think thzﬁﬁ ~oduce " enough fertlllzer for the -
farmer? (Stu-’ text). grade 9) ‘

';4 Why do we have to 1mport fertillzer from Otherru
countrxes? (students' text, grade 9) :

in. the table and conclude that Thaxland 1ndustry does not

produce enough fert1lxzer as the fxgures 1nd1cate.’ However,f‘e

Y >
.

) 1t 1s a. 'table readlng act1v1ty prov1ded w1th an answer." o

‘C. Law/Definition = = ..

The curriculum,~ part from emphaslzlng the scientlflc

‘wéf;mebhod and 1nqu1ry process, wh1ch are the pr10r1ty goals for]'”

:_funlversal knowledge as laws, pr1nc1p1es, and scient1f1c

;5%. -;’facts. Thls xs 1nd1cated 1n part by the objectlves set 1n,

@ﬁd the cr1tefia ﬁor selectlng the content._

")ﬁ » t .* .,.to develop an’ understandlng of the basic pr1nc1ples
y gnd theor1es of science o :

i :“1 '? Tarttos

b

Vg gg ;gi:.éie relevance to the modern sc1entif1c knowledge. o
;,5' ’\ \ " f f; o + :
' e \4§Impllc1t 1n these descrxptlons is the be11ef that

;o ":_, e w o R ; "/ .

" . . .- .""_’v’--_ Sl

el

The student 1s expected to read the informatlon prov1dedﬁf'

two questlons above appear in- the text together.,_Asga :/'j”

T sult not only 1s the above Just a "table reading act1v1ty,w:'

teaching sc1ence 1n Tha1 Junlor hlgh schools, also stresseSZ'

Eres R



v‘science-can-descrlbe natural:phenomena.or the natural order"~v,

VHas a scxentiflc truth 1n the form of laws and theorles,gand

‘“,the idea that knowlédge 1s unlversal or the same everywhere

*,(Sroydhurum, 1982)., Partly due to thlS, IPST also belleves
Jﬂthat univerigl knowledge should hgve 7@ per cent

.'representation 1n the course, compared to 3@ per cent for

-rlocal knowledge (Tamtha1, 1984).

Thus, almost every top1c contalns}statéméngstof'e'

- . . - . B AN e

Edef1n1tion, lawf.and Bclent1f1c faCtSrlaﬁdfprinciplesf'“They -
| :"are ““@ not °“1Y as the fesult _sought in the 1esson
.jhactiv1ty, 5ut often are the very:means 6f'°béaiﬁiﬁ9;0theri-:_'L.‘_?
3 3uch concepts. For example, : ny o N .,

-~ Food is' anything that is consumable and provxdes S S
beneflt to the body. (Students' text, grade 8) o *'_ R

'

Almost all toplcs contaln statements that connect concepts 1n

f’cause-effect 11near relatlonshxp and prescrxbe 1nformatlon ‘in ~;,f“

° .
)

an ultlmate form as 1nd1cated by the followlng.ffif.

"?_The populatlon increases because we can control and O
‘. mandge the envxronqent to su1t our needs.v(Students' L P
.,text, grade 9) 3 , L ,}VW S ~-/' L

'Application of agricultural knOwledge, 1q,istrial and

i

- other technology, results in.changing th

rbcess of .
- food productlon. (Students' text, grade f

. Carbon-diox1de -and - water are compound substances. R
:-(Students' ‘text, grade 7) l S S oo =

ﬂﬁCarbohydrates, proteln, and fat are 1mportant for S ”]"ﬁ
. life. (Students' text, grade 8) : . ’ :

. ) e -

The hidden values in such a presentatzon of educat1onal _5 ":i':f?'

material,'among others, are the leg1t1mation of knowledge as



e

P

'uvultlmate,'statxc, and unchanglng,lresultzng i _5'5*'

Lo

1’} »

A S
further conflrmed by the fallure of the curr1culum to provide

?'Q N J.

,fz a sxngle subJect area’ that has or is ekperxencmng a paradxgm

ifshlft in 1ts dxac1p11ne), and the notlon that students must ,,_/

: 1\ - -
control nature 1n order to predlct 1t, prov1d1ng themowzth

l'dedu~t1ve loglc rathet than the hol1st1c approach ';;j:

It 1s clalmed by IPST that prlqcxples and concepts are

derived from classroom act1vrties and emperiments.. But this

N\ >

rarely occuxs 1n the currlculum and qulte often the concepts ;1

fnare told to the student dlre;tly throughout the text such as.

EWater Sed ‘in everyday act1v1t1es is 1n the 11qu1d
.. statel Next, we will examine two other states of
X watef. (Students"text, grade 7). : :

Q? th ough the teacher, o ,=: - '7h~-' R

, BRI TR, D R

Ly Whlle the ice is- meltlng, the temperatq;e\f{ constant

N because the external“ heat energy is. uf hE - ;melt the
ice’: changxng states from ice to water.,amh},

';ﬁ'_F 7) / ‘

l

Questlons are employed in-most lessons.. That 1s/.g'5

i

ls st1ll a prevalent technlque 1n learn1ng the coul

w

mater1a1 as. 1nd1cated by the followxng examples.

,3057 Give the" meanlng of the follow1ng words or statements-

populatlon, mortality rate, populatlon growth,"
populatlon census...(Teachers' gulde, grade 8).

-

As a ;esult thls supports,"together with the rellance on

rsanctlonrng authorrty.to-promote\concepts and‘principles, thej

-~unquestlonable, recognxzable knowledge, (thls value 1s ‘Afffﬁ

energy 1é called "latent heata (Teachers g.ﬁee,'grade o
_ ‘ 5 S MIN T

/



- . CEh.

,ffstatus oﬂlhanteric knowledge of

Science. Students are fold

7';to rely on -someone"'s elses bettﬁp?af

‘ﬁlfﬂwhat is not relevant knowledge.ﬁ ~or example.'”g»vf

R they too can achleve conform1ty w1th sc1ent1£1c :

'Z*.understandlng. “:fl"_;. “ ff ?ilfJ}"g ;_”_;h

';‘Bio gists glve defznztlons<§nd crlterla‘for study1ng
popu t1on... (Students' tevxe, grade 8) SR

Students are concezvnd Q{ as belng Lgnorant and are.

iy expected to’ separabé th%ik own bmas from the study so- that

A Thls type of learnlng, however, contrlbutes to the 7

"acceptance of knowledge that would otherwlse have lLttle or
q'x

fjno ev1dent1al support.- Thls 1s espec1a11y true in-a

'-Zlcurriculum that attempts to 1ncorporate sc1ent1f1c knowledge

>

'ffthat 1s often 1ntertw1ned w1th other forms of western

"epzstemology. For example, some statements 1n the text

v authority even 1n s1tuatxons that lack Tha1 context. y
y‘Increasxng populat1on will affect the competxtlon U .'5ﬁ74
. among. the professionals in educat1on, medical sc1ence,_*,
-~ . public health, economy, ‘and- soclety. (Students' text, :
' grade 8) A :
,'The employment 51tuatlon 1n Thalland 1s qu1te dlfferent from ,W
;mhe one 1ndicated above._ Thalland is a developlng country
t~with a predominantly rural opulatlon that subsxsts on\
'agriculture. There is a great\peed for all types of s

?specialists who will brzng services that are demanded by the

'7y’specia1 character of the Thai soclety 1nto the remote areas",



fperspectiye”of sdience'an“

‘1s very noteworv

?these ob3ect1ve

D{isciehqé/555iety357"”"

'the.fhaiJschodiﬁscielgF»course attempts to br1ng the

' soc1al context znto the classroom

'7~fas is stated 1n the ob3ect1ves,' sf.fl _rﬂ‘;"ri

v eeito study the appllcatlon of scxentlfxc knowledge to v
' ,everyday llfelv B ‘._.~, ERT T A*v;v S ’ﬂ‘
ff;}..to st dy the socaa& and env1ronmental 1mplicatlons ;ﬂﬁl
,'rof sc1ent1f1c and technologxcal development._ ' '

s The tac1t underlylng 1mp11cat10n of these two obJect1ves is

the need to develop studé%ts' appreczatlon of sc1ence'and

. technology and 1ts 1mpact on the Tha1 soc1ety.g Thxs attempt

1n th1s course., However,llmplicit 1n1s537'

‘:és also the v1ew that sc1ence 1s applled

to? rather than *1ntegrated w1th" soc1al needs, and that

-'fsocxety has 11tt1e to say about the sc1ent1f1c act1v1ty~

Throughout the courses, scxentiflc concepts, laws, SR

_prlnc1p1es, andgfacts are presented 1n terms of thelr benefxt

'hln explalnlng natural phenomena in everyday 11fe.» Forh“

'tvexample-‘

l:pThe student should be able to apply the knowledge of N
[.azr pressure. to -explain the function of . the level in R
"construction. (Teachers' guxde, grade 7) _

_ The stud%nt should be abJe to interpret the importance
‘,Qand the usefulness ‘of weather forecasts in everydaw



e fapplications take'Lfrom western curriculum evolve around w%fibq-‘

:iihstated above.[-p

;sfservice._ Teaching concepts with these practic d

{fjﬂeveryday Life. (Qeach

'{fare trivial rather than significadt These concepts aan*'

‘hexample,f

’vin the construction hic

5construction,?in whatevrr sense, 1s 1n1t‘H;

aﬁilife. (Teachers'm

vThe student should be abhe to apply, or use the '%fn'fiaﬁaﬂ?

" knowledge about the properties of;substance L
HkT o

.'ft...to apply the concept of 1nductlon,.convection and
'-.radiation in everyday life. (Teachers' guide, grade 8)

Many ef these applications to everyday life 1n Thailand

c".

il

‘ ts cannot relate them to their everyday life. As an

'ill consider the first two behav1ora1 objectives

L7<?_The level 1s used 1n Thailand mainly as a practical tool,i}-"?'

»

dustry.: Since very little

v

'Thai citized, ‘the accessibility of this tool ‘to, the student

_,)

'ﬂis questionable. In the same way, fprecasting is not an ;5

. N

‘fclimate of Thailand does not demand such a; dependence; as' is.

'opseen in. countrles with more extreme climates, and secondly,v

'hthe Thai people have not yet exhibited need f”r such a

F .

examples

' “tends to alienate the student from science. This does not

‘.imply that the knowledge and content of these applications 1s;

; not importanq, but as long as the issues and concerns have no"y*

”;:little conceptual value to Thai students. That 1s,_the’1_?fkﬂ7i'}'

'tfby the average Lt

"fyintegral part of the Thai way of iiVing. First the moderate ﬂ-v



iffrelevance to the Tha1 socxety and to the Thai student. the

?}f“appllcation of sc1entif1c knowledge to everyday life is not fgi7”

T flaameaningful

There 1s an attempt in the curriculum to present the
3

.-

°‘if7#""local content”gin doing sc1ence. A lot of the material

”?provzded in: the course 18 organized around an outline which L

:gysuggests that careful attention has been given to the socialfff-ztﬁ

',issues as shown below 1n the selection of sub-toplcs for theha;'“'
iy,lesson on "Env1ronmental conditions.

wEnvxronmental condition-' Effect of population growth

“on ‘the. environment- Envz;pnmeptal adjustment for thef‘
- benefit of 11v1ng,A Causes of. envzronmental o
-~ 'dilapidation; & Causes*and prevention for polluted s

- water and’ air;. Garbage and disposal; Polluted 3011

—Effect of energy’ utilization on the environment | .
‘' ‘Prevention and control of soungd. level- Maintaining
'natural balance HA» o :..,.,‘; .“7' -

‘i__The toplc9 themselvep (for example, water, pollution, and

-';fl agriculture) 1nd1cate a %oncern for 1ncorporating subjects

o

}that have meaning 1n everyday 11v1ng 1n Thailand However,,p

Coogt

"j!in these lessons the relation of scxence and technology to

i‘the 1nd1vidual and society is perceived only linearly, as' o
7_science and technology explalnlng phehomena that are useful E
to. Tha1 people.' The presentation of the 1ssues is algfys in
the form of 1nformation, fact, and description._‘ o

; ',..to explain the advantage of cgop rotation
g (Teachers' guide, grade 9)

v‘,;..to conclude that seed selection, soil adJustmont,.w
» weed .and pest control and - ertilizer ‘are important and
- useful. to agricultural orodtce. (Teachers"guide,<
'7;gradé 9) o - . :
N .

“r P - . L . e .



ome "‘kv, ;.

| ,"_."._'-16,'8' o

For example, the dlscu531on about the sxlk worm 1s

brdﬁght 1n to 1llustrate the detalls of a llfe cycle-'to~

" verify a-sc1ent1£;2 concept rather than evolv1ng from genulne

I '1n as-a’ Tha1 example.- 5c1enCe is v1ewed as a resource of _ff

'.always lays fault w1th the layman who they clalm does not

i

. )
-.o earthr the dszerent layers of earth and the cate90f121n9 °f

-

: other topics and under dlfferent for+s. The currlculum

' -
classroom 1hterest. The lesson 'Rock and Mlneral" 1s wrltten

- .

in a manner that pféserves the structure of the d1sc1p11ne, T

introduc;ng sc1ent1f1c explanatlon about the orlglns of

-3

1

rock.a ThlS toplc does 1nclude Tha1 content 1n that 1t
I ¢

descrlbes the type of rock found in- Tha1 country51de, but Lt

w W

is buought 1n after the "sc1ent1f1c 1nqu1ry, '1t 1s brought

knowledge that 1s applled to rather than used by the soc1al e

needs._fﬁf g

This separatlon of scxence from soc1ety is evxdent 1n :

.'“

'~‘

cknowledges harmful effects produced by technology, but 1t

§
9 .
9.

know how to use. technology properly.

L -

” ‘%j .:.thus, we should 1nform the . farmers who«use these

" chemicals; so.that. they under.stand the consequent ‘harm:
-and use it carefully (in the future), As. a resulty the’

~ population. will 11ve happlly and sa ely.:(students' text),
‘_grade 9) : ) pe ‘ T

; Y T -

The solutlons posed under such a formulation tend to be too

narrpw in their approach and fa11 to address the true natu?ef..

e

of thg problem. The problem here is,not the garmer, 1t 1s

.f technology.» Pursuxng solutioné str1ctly at the"effect" '53;

. i . ST
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o . A

level promotes a’ band—a1d treatment whlch 1n 1tse1f xs nege:‘

o a cure.;‘~"“

'

‘ﬂ_ dlscovery, w1th few examples c1ted from the research pursued

1n Thailand The main, purpose lé/to reconstruct the factuﬁgigi )

events of the SCLGHtlflc d1sc1p11ne as to who dlscovered what
. and when.-p{ ‘f*gi*-;gu‘:_ﬁf_ﬂ 7f*$‘ ,;ng‘p;ﬁ.
Wllllam Harvey,_an Englleh sC1ent1st, was the fxrst
_person to discover the blood c1r9ulatzon and’ that 1t
flows 1n ‘one, dlrectlon. (Students' text, grade 8)

There is no Tha1 sc1entrst c1ted 1n the junror-hlgh school

sc1ence course, although the IPST CR sepxor—hlgh school
34 i

.’ biology course does mentv” the contrlbutlons of Dr. 5gn,:hf

Ch°amChal°a'IWh° worked °“ﬁ u’edlng Of sweet brazll, and br. ER

~f147_ Won951r1 who studled one partlcular 1nsect (1n Ihalland)., o j';i
: - ) N J . ) v . -
G These are gooq examples of the kln%'bf SClentlflc r?search

- - goxng on 1n Thalland at the gresent moment that can be used

. . . .& bt
only 1n senlor but also 1n Junlor hlgh school sc1ence.‘ Both

areas of xnvestlgation show 8 particplarly strong cultural

"

"pf»‘ 1nfluence on the chosen fleld of sdlentzfzc research._ Sweet

~
.~ ._.

brazll, because 1t 18 an agrlcultural produce that Ls used ff;'j

extens1vely 1n the everyday 11fe of Tha1 people,nlsrb

generg?:sc1ence courses.;"’ ",-r‘*ﬂ=“7:\ﬂV" e
. “' . N : '\ N ,Q’l
BT Dr. Choamchaloa s work 1n the senlor high school bzology

el w7 ! Lot lueh g ‘. Y Lt o . AT e



_. _ _ , T _
':course 1s used strictly to study Mendel s law.v Again, the~,,~
o ‘/k . -IA -

:;emphasis is on using Thai example to verify sc1ent1f1c g‘""

EPLD e ~

'fknowledge rather than 1ndicat1ng the 1mportant relationship
‘athat exzsts between soc1al 1nterests and sc1ence.
The need to. express the 1ntegrated science—soc1ety

t,_tte1ationsh1p CannJhiﬂ%over empha31zed Thomas Kuhn (1985)

4A3has noted that the progress in the new fields of sc1ence and’.f»

t

'7,;technology was as much the result of the soc1a1, economicﬁ
'“and 1nstitutional forces as from reason and observatlon.‘iThe;
“ifinteraction of sc1ence and technology and soc1ety ‘ig’ |
”:therefore ‘not’ a 11near means—ends relatlonship, but an .

:‘;:_1ntegrated whole that candZt be. dissected 1f ‘we - are Eo have

fithe £ull picture of reality.' Students must perceive the

':complete relationship between SC1ence and soglety to
B ' : ) ‘ : . S
_appreciate their role in such an 1nteract1°n.. CurrrculumF

[N

"'._:must provide both v1ews of thlS 1nteraction 1n order to

Q

?Npromote a participating c1tizen.3-;

o Although the text can be commended 1n 1ts attempt to’

;"“t'

e, 4inconporate Tha1 1ssues into the study of sc1ence 1t failed

L

to preséht t ctive soc1a1 part1c1pation 1n sc1ent1£1c ]ihﬁg'“"

-

.factivity. There also remain two 1mportant p01nts that need

'j;to-be-a ssed at this,trme. F st, the Thai data used 1n R
K st :

43”the curri ulum were- oriented towards teaqying ;tudents in the.;f‘

"]Bangkok metropolitan area._ Many oi the classroom actithies

suggested are suited to the student livxng 1n the city rdther"



' ”5than rural area. Second,'more social areas thgp are

'-1mportant§to the socxal welfare should be 1qgorporated 1nto'

-1the course, for example, public health and&drug use., ;

e

VoCurr1culuj’of thls nature, should focua on “problem areas nf

”life, eséec1ally the ones produced through the use of science

\'Aand technology.’vb

'2‘5Myth,pf'éenevolence N _ ‘ R
B T T S RPEE AR T

The Thai school sc1ence curriculum almost exclusivery
v

' presents th; sc1ence/technology and soc1ety (s T= s) V"fw.

L

'~_re1at10nship in a: very restricte format, con51dering sol

;Jthe.'applicatlon' of sc1ence and technology, usuallxxas'
. N . . ,; ; -
'gindicating a bene£1c1al relationshlp to the Thai soc1ety_

‘;This vzew‘&s‘prevalent among developing countries wns

ﬂ .

strong emphasxs placed on modernization overlooks the

'5'negat1ve aspects dk 11near s—t—s relationship."ﬂowever,‘

s

7tsc1ence aud technology are not szmply benevolent providers of

e ,p' .
-rharmless ‘hllosophy and products but carry w1th them serious
o 1mp11cations that have to be con51dered in order to serve'

-»socxety._ The Thai school sczence curriculum does notsshow

-aw reness of these problems. These concerns are not

'_students a faith 1n sc1ent1fic method and tech?ology.u,

‘The "usefulness of - soience is ﬁrequently presented @i '

'

‘”,r,flected in a curriculum that attempts to instill 1n ‘; L



fa,under sanct1on1ng statements slmilar to the ones presented

" herer ._’":; v j: SR
"ff;..th}s can explain...;1n your da11y life

l...student should use th1s knowledge...(in her or h1s
life). L AR D

: way...1t 1s very useful forﬁstudents 1n‘everyday 11fe 1}3"':" -

‘“fThese cover up.the real 1ssues and relat1onsh1ps that sc1ence‘f S

s

'Jihas to soc1ety or ind1v1duals.. 5c1ence 1s seen as tﬁe

provzder of knowledge and as a benefactor to all human o

"activxties.}j,,-”‘

' Scxence and technOIOgy provxde enormous beneflt to all
4hOMan bexngs.m (Students' text, grade 7) :;_,_

el Sczentific discovery leads: to the prﬁgress in oy
: technology whlch glves happlness to %uman be1ngs. .
:‘,(Students 8 text) ;& : . L Ty

’\
i:x»f. However, the benef1cxal portrayal of sc1ence and ;'{ ‘fi.tﬂh
¥ S . »' §
'_ftechnology, more often than notn 1s a stereotypic "f1x " R

That 18, sc1ence and technology are depxcted as y1elding

innfallxble solut1ons to socfetal prob%ems.: Where ‘*: ""1 _
f;ff“:‘socio-polltfcal benefits we»: con81dered, most benefzts were

R

“"l'reconstructed to the agrxcultural, technolog1cal, and
'vxindhstrzal domalns. These domaxns face some very serzous“h

;;;problems 1n Thalland today because of’the unregulated flow of

"_‘science and technology. "
| In the context of the Thai curr1culum, scfence‘provides 1ff,f
the necessary technology to solve the ind1genous pﬂoblems,.

| _,j.which I must point out, are xn part caused by the.very
v"'",:',b*'» s o ce . i



'ff_jtechnology that was 1ntroduced to solve them.- Sometldgs

o j"f."these problems may requ;re soc1al"rather than,_as 1s'ﬁ

ffemphasxzed in the text,h"sc1ent1fic solutions...;:ffhﬁfﬂﬁt'va'f
| An example that I wxsh to c1te comes from agrzculture.agg
'3;Thls area of Tha1 economy experlences many problems today gfﬁiﬂfﬁ'

”ffbecause of the predomlnant 1nfluence of fore1gn technology.m

**fAmong the problems created 1s thé 'ne dependence on e
. errtlllzer, necessary because of the er031on of 3011 and the"

:,lnow almost exc1u51ve use of hlgh y1e1d gra1n.' Because of the"
'q..and, there 18 presently in Thailand a. shortage of quallty'il“f“

'l,fert1llzer.; Thls problem is compounded further §? the

' r;j1ntroductlon of low quallty, 1m1tatxon fertlxzers.'ﬁrﬁe_

N .
»,

‘i}farmers are often mlsled, and as ‘a reault prnot properly
g cultlvate thelr fxelds. An example from the students' text_' SRR
. R B o T v

L Te-

"Qprov1des one solutlon.'(“

L ,HFarmers do not know enough about fertllizers and thus S f.!'
. cannot tell the difference between the real and the SR
';'t"imltatlon fertil1zer.v However, through observatlon-';»f:, '
" ‘and knowing how to test’ for quality, we: can tell the R
‘;¢dlfference._(Students' text, grade 9) E P
bxWhat 1s important here, however,.1s not the sc1ent1f1c »

":sdlutzon per*se, but the shxft of emphasxs on who solves the,ﬁ,“f

. ;prroblem.- The Thaz‘socaety empha31zes soc1al welfare, ";fﬂif f:ﬁf
'd4stc1entnf1c so&ut1on aboue 1nd1v1dualanQfare.j That 1s, focus
| ' ‘ ‘ ‘at the social A
;attztude; in all vi; 553‘

'., Y VI . w’:‘.



N '5-i17:4' S

) The blame for the situation 1s attributed to the farmer yifl

| who is ignOrant of scientific knowledge and cannot resolve‘.;A
the situation by testing the quality of the "fertilizer.}kyfr%f'
'Naive belief in benevolent sc1ence and technology, which
‘the curricuIUm promotes, thus frequently obscures rr covers.;eiqsf

up the real source of the problem. The text admxts,athat ;{fVﬁ

Technology cfeates pollution, population problems,
env1ronment concerns..., (Students' text, grade9)

but the fault,»they 1nsist, lies with the 1gnorant %eople or~‘
thE~MSEt1 not the technology. *;3'. | ' |

The notion that SC1ence imbrOVes}"'"increases, or;"

"helps. is often canried beyond meaning 1n soc1al context.
Statements like. ...technology @?ll save time and labor -fnﬁ'

A o
subsistence agriculture where the laggring 1n the f1eld 1s a o

%gy 6f\life and not a commercxal endeavor, does not address7

the real issues of socxal 11v1ng.-gguggesting -a- difﬁerent 5;:V
" .

leaf staple for the silk worm,. at 1t w111 produde

"'better Sllk is dev01d of any soc1a1 meaning altogether.:":"

Silk 1s not esteemed because lt 1s 'better, 31lk 18 esteemed

L - Lo ‘-",..r

*because of its unique qualitities.ffy;fl7?-ygff‘ff.‘.'”_

In summary, this is the type of "prov1d1ng that Thai

society must contend with.a It mpst abandon the myth of

beneéblent science and technology and look realistically am 35-7

:_.‘.‘;3\_4,.-'

»

o, all posfibilities.e All scieqtific contributions must be Aw,g;f-}
~“"jweighed carefully in light of the soc1a1 perspective and

v;decided on qpllectively., One way to_do this is to educate{?ei”g -




ends‘%re usually dellneated xn the form of béhav1bral

v

objectlves whlch emphae}ze the*learnlng of set scient1£1cvw

concepts, skx}ls, and pnocedures.' The‘neens usually involve
"eXperiments, reedxng data tanles;-dr:plcture actlv;tles,;[f:
followed by teacher dlrectedﬁdlscu331ons.n The entirei}
currlculum 1s organlzed Qiéhna'; splral apprdecn}which, asis

’ . ‘.‘\

Sapxenchal (1977) remarked, 1s qulte c0mplicated and dependSr

l//

ST e T e

greatly on the t@acher s abxl;ty for "success.lr3.‘jk{g[];~53;:3ﬁu
| The IPST off1c1ally acknowledged that the curriculum ?1ﬂ;9f;f
presented 1s d1ff1gult to teach'and thaE the teacﬁe:s gulde };‘A+

must prov1de deta1led 1nstructlon on how to teach and use the-'5 s

materlal, 1nc1ud1ng evaludt1on‘1n the course (Sapxenchai;

v

l984b).- What 1n1t1ative o; uhat input the teacher and the

‘7ff students are expected to produce w1th1n such an environm%nt

Ty J




"’af'aim og this part1c1pation was to expose-the.student to

?ain clasnroom activities and the dozng'of experiments. f;;

(., DI Lol

B

- carefully selected the particular sc1ence related knowledgeit“ff"

- \4__, . '

i'ﬂand activ1t1es, w1th the cooperation of experts,at different P
1 . - "7 . “

Q”Vaf'higher education 1nst1tute81 aﬂd claimed that lt represented

. Fff5what all students should know andtstudY- That is, IPST has

'5f?fwriting its curriculum., xhe teacher, as*w1ll be seen,_lf‘

17 stddent. Rt

ﬁ"llthe type of behavzor the teacher ;s tO’attaingtrom the\

Y

ffadopted the pdsition of ultimate authority Of knowledge 1n

EAPRE R

' itbe{omes the means of transmitting this knowledge to the'”'

:Essentially, the teachers"guide 'lthe medium to

”inst!uct the teacher about "what to teaehf' "ho to teach, :;
W L

l_pfand 'how t° supervise and monitor thefstudent's behavior._ PO

Ta (R /., - .}/’.. i

Each lesson begins w1th behav1oral obJectxves~that’summarrze';;ayf

“Jjastudents. They are a331gned not only to each studY unit bUt

v

ffiprescribed w1th each experimqntJand even with'the practicing

ﬂlf“?of scientific skills. This veflects the IPST s belief tﬁ“s

'ifﬂibehavioral objectives make for moré clearly stated generbl

DA 7

',fogoals, since they determine 1f the required behav1or of

: :igstudents is being properlg developed and guide the teacher 1n 5

;T;producing or inculcating the deszred behaviors in Students.._‘[fff
' - . e ’ ,_4'_-, SR S v Lo ey
. Tt BECR ,_u.-u_;,ﬁx,en,‘;‘:;g,‘«

8 RS
-, ‘iy



. . . e . 3 :. . - : ., . ’ L . R .'
There are many ways in whlch the curriculum regulates

Q@

3§[r;7f;the learning act1v1t1es., It begins with a. prearrangedn"
'ﬁ}sequence of concepts, that\are grouped under a common topic
;ff;”and delineated 1n table iorm.. ‘For example, the lesson Water

;{g_Qf;flisted the following sequence of sub-topics as they are’

"’-ff;presented in: the class.-pf”":

-

: Water-' Its: importance-' Its properties-' States of
fwater and.the’ change ‘of states; :Mélting point. and
‘boiling" point;. “Latent heat of fusion and.latent ™ <7 . -
"heat of: vapourizat;on-' Water. density,: Ground water_ T
. .sources; Underground water ‘sources; Manmade water
_sources'“ Dam; - Reservoir; Other substances in - ’
“water; .Solution and. suspension3°= SQIubility and:
{concentration of solutuons-- Saturated solution'
Crystallization; SOft water and hard wateri-

:I;‘ 3f{Treatment of hard water' Distillation°' Filtrat;on'5~u5fflah
ST jﬁ[[fa,Prec1pitation- Pipe water“' Polluted water, ' : S
4gffg;ﬁ;*dpprevention and treatment ‘of" polluted water. (Course o o
ﬂf: i"'-‘*syllabus, grade 7) cel i L H»_ S s 3*«?_ AR
”%“idy- rlf The sub-topics are tied together w1th concepts or:fj}

yradd

e&ﬁ imental results, which the later sections may use éslﬁﬁf?’”

- tong:,ng source of. 1nf0rmation. The connection between theseJQV

DI

‘u sections is. indicated by the teacher who 1s instructed bY“the,TL@

| *jgteachers' guide as to how and when to relate them togethev.
- ng“” Teacher leadé the discussxon by using the graph %
' S demonstrating ‘the relationship»...by reviewing’ ;he
(a meaning-of growth rate...by using’ questions posed
'“:(1n previous section)(Teacher s guide, grade 9) v
The sub-topics are regulated in-the same table through‘}‘,lw
"f:the use of numerical sequence that specifies the exact order,,f

':ff-in which the activ1t1es are to be carried out in class.~¢ﬂ"

K]

'7;;¥There are a total of lﬁ.different activities, 4 designated

'fﬂh;z;for the teacher' prov1d;ng information, discussion about the ;’ﬂzf



“list of all the act1v1ties used 1n the text and no

'”opportunity 1s prov1ded for the teacher to 1ncorporate 1nto

”experiment, discussion about obtaining knowledge, teacher

demonstration-'and 6 for the student';experiment, draW1ng

f'graph. obtaining data, calculation, hypothe81zang, and

”*fexamining sample graphs or pictures. This 1s a comprehen51ve ,gg;*

e

? :..

ll;the lesson other material than that indicated in the text.,'gl‘fkf

~f‘Actua1 class presentation wlll employ 2 to 5 of these

' method of teaching and learning as it pertains to the

':v
L

i ’
»

students to inquire” about the n

‘activities, which are always accompanied w1th the suggested f7”

.time needed for completion. =

These two ways o£ regulating the curriculum are

“presented oﬁly in. the teachers' guide.5 They show that the

the way any new topic,fg’introduced and moulded 1n the i
-

course.- This activity is perceived as ‘an opportunity for the

B

e They want the students to "see“ the'interaction of thingg 1n.§ji“

'ftheir enVironment and "infer” sc1entific concepts such as o

. ,‘v~

"air is substance. " This is possible only because of thef‘

iinarrow logic introduced into the discussion.d

, The teacher introduces the meaning of 'atmosphere"-
through a discussion with studenfs. ‘Discussions can’
"be initiated:by asking students a. question about  the’

air..'What is it composed of?"v The teacher might usetdvﬁffﬁig

.

‘”hre of things around them..;_*d



'~5f clearly specified The students, on the other hand, have no

.oa, picture with swaying tre}es, for example, to suggest T
'-'wind, along with questionsjthat will enable’ the if',;;_;-_wg‘g
students to summarize:”hat“air is a substance.ﬂfﬁ.fw‘pﬁj'*

For the teacher, the.modeiof questroning is suggested,

the method of showing some of‘the properties of air’ 1s

5 1ndicated,.and the 1ntent or ends of these questions is ;;fg;f'“"

real 1nput 1nto the 1deas presented 1n the curriculum. The

very nature of the questions,}the very nature of the

77ff1 presentation of the material,iis to lead students to ;? iﬁfjﬂu

prescribed conclusions. From}the very beginning the students Qﬁf“

are moulded by the teacher according to predetermined

ﬂiébjectiveSJ éThis is necessary as otherwise the type of ,édlf};;f

convergent thinking that IPST expects from such discusSion fﬁ ff“*

would never be possible.'ffge intent 1s for the students to |

' geconstruct the logic ig

in the course rather than ‘:‘

Qque the="true inqui_, the unimpeded process of ?r

» i - SRS
ash%ﬁg and discussin;‘ ‘Q‘ e
In coh usion, ‘tudents in such an environment argJ o

ey -y

not allowed to 1nter 3 .freely with the curriculum presented,;p;;,

and are relegated to a somewhat passi'eiparticipation in

"Aclassroom act1v1t1es.f They are percei:,d as ignofant and arefg-'

presented‘with an ”approved" knowledge;ﬁ They-are'toﬁd what~'5

. F

to do, when to do 1t, and how to do it. Their behavior isn

v;closely mOnitored according ‘to bahavioral ob;gftives to which
R R - Lol . /
they have no reél contribution..;r-:vlilf' LA

: :. R . R R . R

r



presentation of material according to the glven format and

within the specified time.f They are frequently reminded

4‘ 2
during all activities what to do and when to do 1t.:5‘_?

Az“fIt is not necessary for the teacher to- per

; fﬂexperiment at ‘this time,. but rather ‘ask |

o vicarry on: discus31on in the classroom. (Tedc
'"J‘guide) LI , 4 LN

'ﬁfThe teacher does not need to discuss at thls poxnt
~/rptoperties of. the air; as the intent is for. the S

-%:fstudent to’ pursue this through experiment.,(Teachers'-“, SRR
"guide, grade 7) : . . L SR

rm the

,hers' o

f]jfTeacher should prepare dirt of hcmogeneous content to
.prevent. any problem that the .studants might$§ave in - e

f(icategorizing the different types of: substan
‘g(Teachers' guide, grade 7) S e

R

<

1’

'”*h...for experiments, the teacher should not tell the

further promotes an effective presentation of the

A)w .

- students the solution, because the obJective of. the -
~topic is for students to obserde things carefully.;,

_-;Otherwise the students 'will copy: the'.answer and not do

"_jthe experiments. (Teachers' gu1de, grade 8) o e Lo

~outse,

‘l.-u\

: ‘: teacher is provxded with many "helpful" hints 1n classwork

activities such as experiments.i'c

:'huhguide, grade 8)

’T...take the lgmp out, when: there are: ‘only few drhz}

".';..td drY'the'bottom'ofhthe”beaker before,'and‘to S
' .measure. the: time. 1mmediate1y after. putting the 1ce
*_in. (Teachers' guide, grade 8)

4

left -in the" beaker, and turn 1t off (Teachers!”

The teacher, for example, is told how to discipline her or
his class as the following two samples 1ndicate._?

A B TR ,,‘, B . el

A

LA

u stions and ‘:17

a Simce an efficient and smooth operation of the.class.;:-

The teacher s role, 6n‘£hé”¢thérfh5ﬁa, 1s reduqed to thed”

ey

S

14

thel ?}t
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L e L e N R R A
B R e Ve AR

) '...teacher ‘should’ distribute matches Just before the
cstudents’ light ‘the candle, otherwise students will
,gpla «‘ith them (grade 7) R

'fy'heating-_ses beads in a clear plastic box to resemble the

©

'"fT#molecules of water in the container. ‘?he-discu3319n‘befo:e,fgfﬁﬁ;

'ffthe actiVity mentions-fV”":m“ R
T}Teacher must closely superVise the students and their P'f':_fw
anCﬁIVItles ‘to prevent them from shaking the box for g"';,ﬁ“&
- fun as-this will be -a nuisance and will: interrupt ‘the R
g other classes_(Teacﬁers' guide, grade 8) . ,-,_}; N

e

S This disciplinary control is very prevalent Jn this

-~

ficurriculum, indicating"fhe developer s mistrust of the :
: : B
fstudents' responsibility and’ willingness to. study'science and |
L ﬁ
'?;at the same time doubting the teacher s ability to manage her y]

',or his class.v,It also reflects the zeal with whichOthe staf7
% .

"‘Jf and the devéloping grqup of IPQT approached their pro;ect.Mfghl-”

PR

. *afsat down and wrote the curriculum, they performed and tested

‘7'Egé minuteness of detail that was put into each lesson and /J>yfﬂ

Lo ",‘/ By |
*each experiment is . impressiVe._ The designer team not only

S S o
”'_f,every actiVity and\experiment presented in the oourse.//They ':§‘

“f.'streamlining the entire teachhng process, making the delivery {

f?even specified the length o% the candle needed in ordér to

"observe it burning for 4 minutes. Every eﬁfort goes into *:-

. : )
N of the curriculum as efficient and ‘o f ective as possible.‘"

(Following the)teacher 8 guide will enable the teacher‘ L
to teach effectively and smoothly. (Teachers guide)

. . T -
£ ' IS ST .v ; '\'*-,‘ S ‘
o S N . T

.‘qb



3V:Mhthe teacher, a31de from studylnq the teachers"guide and the

"”:L'fIPST, 1t contalned ali the know}edge that studehts should

R \ o ”hj,r.
ffteachers‘ guld?., There 1s very little preparatlon needed by AR

BT SR

-ﬁstudents' text. ,g;éf‘;govfinu__ﬁhln. B '
S B T £ B PO D B S . :
Lo T et e T e e e
osummary o e L Tt T T e e T e

Vo T e e T e v oL

'y y ; - i

The curriculum adopted an expert p051t1on 1n lts'f

fpresentatlon of sc1ent1f1c knowledge.' As qu clalmed by dyjffﬂf

' know and no oﬂher opportunlty was proV1ded to 1ncorporate_.uﬂl'

L r—

“ﬂ:;nto the classroom act1v1t1es other sources (of knowledge).,;

'”-To achleve t'e educat1onal ob]ect1Ves 12 ut1112ed control

© e 71

:theory, whncp 1t applled to almost every aspect of learn1ng.~

N

tBoth teache 'and students were closely regulated 1n terms of:‘: B

'v'f;the1r part1cul C part1c1pat10n 1n classroom act1v1t1es.,ﬂ-

The teacher s role dn the classroom ‘was reduced to!that _"“"
R . ' » L vl Y :. .
o of techn1c1an, who was told to perform pxe-spec1f1ed

ptechnlques to produce pre-determlned results., The teacher

‘*, v

“:.was prov1ded w1th the "approved knowledge to be taught, the
N .

. approved technxques to be used 1n teachlng 1t,:the f'

"t approved sequence" of act1v1ties to\\zltiate the lessons and
"5 ol ALY ' ‘
' “fthe time'Spent on-. them, and the approved results and

¥ g D
V}'objectzves" to be obtalned after c0mp1et1ng each’ lesson.; o

R

BEY
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The students, on the other hand, were seen 1n the

vgp; curriculum asﬂ‘.' maberial that needed to be processed to the]ﬂ;
predetermxned oblectiVes.f They were provxded with the"h'”””

finapproved knowledge 1n learning, taught to be objectlve in: ’fﬁg,u

'directed experlence, and manxpulated by the teacheiﬂgm reachiLfV

Qcceptable standards of thxnkzng and knowlng.j They were }f;fli?

passive consumers 1n an educatxonal process that strlved to_}”59
control all teashlng varzables to produce a' successful" E

product.i They became "pup ets whose motlons" weree/
. P

/
/

¢

. | carefully coordlnated at each partiqular stage of the leSSOnlspai
' so that prgper transm1sslon of knowledge could be reallzed 1?37?

ﬁ;i The knowledge presented was academxcall# pr1ented,i»eif?fu

wr

Emphasizxng concepts, lawg, and PPlncrples of sc1ent1f1cfi??'m

disc1p11nes.‘ The sc1ent1f1c act1v1t1es that prov1ded thls ﬁa-“”5“

knowiedge were structured as 1f 1t waﬁ,poss1b1e to construct

:{dfai:a path of logical thought between them? mhe path~1tself was.
Lo seen ‘as gradually.accumulatxng scxentlfic knowled;e whlch :

became more and more.com;iex.- lhls.reflected the }nstitute s
intent to use a sp1ra1 approach 1n“develop1ng.the currlculum.

Ty A
[

”-‘However, as was expressed by the then actlng dlrector,:_g'}f-
o \ Sapienchaz, an effort had to be made to overcome some of the'5v

diﬁticultles inherent 1n such an approach., The result of

its attention on how to preserve the structure of the"b'

d%scipline, rather than accombdate the students' l:ved world

L



= ShOU1d change °Ver tlme to reflect the dynamic nature o"bothﬁj;fﬂ

- L,

to as abuses thrqugh lg”orance.’

\

objectlves that the currxculum was an ongoing affalr and
“ [N

e a'.‘.

Although IPST d1d clazm 1n one of its official

f scientxflc knowledge and Tha1 social and environmental

1ssues, the course 1t8elf dld not ggesent one single event

that would suggest conflxctxng or-changzng perspectives.in

~

these areas. Scientlflc know}edge was presented as certain f[ﬂ}f#

and staélc, and as 1nvar1ably applled to other activitles 1n:'51fﬂ

7
llfe., The hafmful technologlcal 31de effects were referred

J

shlft) and that would efi

[

students were Eonfronted, almost excluslvely, w1th ultimate{fﬁt

knowledge and Just one perspectzve.»

"v\

l'lstudents, in. paspxng that sc1ent1f1c know

The currfcﬁlum did i“fofm.fr'fi&“
ge could resultﬁ;rr;ij
:i frOm the dlsagreement between fact and theory (Parad1gm .'_ o

.“ally lead through a continuous&f*:j”*

*liadjustment to a descrlption of truth and reallty of nature.!j

’The meanlng of thls assertlon however was lqst when the

The students in such a

situatlon mgy COme to v1ew sc1ence and the scientxfic methqd‘

as ‘a: glven. _«ﬁ

°

A paradlgm Shlft i

B .f—_»— ot

c1ence may serve as a concrete

s
example of not only hOwn:>1enti£1c knowledge chanqes but also

s

be a po1nt of departure for some important discussion about f.’-

L

the very natu{e of SCf%nt1fic actxvlty.ﬁ The social and

IR

o ™~

scxentlfic contrzbutzonsﬂto these changes in theory would

provzde students w1th much needed ins1ghts(that encompass the fe?

Lok



'pthan the actiVe participation offstudents 1n all activit_es4
‘ithat pa take in such a process was emphasized The setting:gﬁpp?f
;fup of the problem was reduced to introduc1ng=the problem to;:;giffh
f;the student in a set format,|usua11y followed'by proceduralif'fj;m
’Lexperiment that not only deli

‘xto-observe and record.- The students were then led to the }ilimﬁ

inquiry process utiliz d in laboratory work. 5

S

ated what to do but also wha i;;if

S " S
prespecified conclusions by answering convergent questions:“;ﬁf;_(g

- and by the intervening superv1sapn of the teacher who was

<,

under the instruction to'affect preset behav1oral objectives.”5ﬁ7ﬁ

This tYpe of activity was described by Schwab's concept-'?ﬁt%

of teaching science. T&e concept refers to thg type of

"Three different levels of openness and permissiveness I
are available for such invitations to: -labgoratory’ R A
-enquiry.” At the simplest ‘level, -the manual.can pose
. problems’ and ‘describe ways and’ means by which the
~.student can discover relations he- does not'@lready
~know. from his books.: At:a second "level, preblems - are
- posed by the ‘manuyal’ but the . methods«as wellias =~
' answers.are left open., At a third level, problems as"
- well as answer::and methdd ‘are ‘left opéng -the: student
s contronted with the raw phenomenon = ‘let it be L
”even ‘a8’ apparently simple a: thing as.-a’ pendulum.‘ He
pushes -and .pulls, alters first one and then: apother: "7 ..
2 of its aspects. begins .to- disggrn ‘a problem-toibe. ”f//':i'
*,solved, then moves toward its solution (15621 PP.'_,' B
. 0 B B . E} o

VAR



gff contributing éLctors., This indicates that the emphasis given

to the method of science 1n mhai science curriculum may not
— } ',, D . ‘4 A

S

be enough to’ convey the true essence of science to Thai
students. .**z;vfiﬂ,ﬁffﬁf.'“ﬂﬂ:}~;’":75"];7;;;;_%:ﬂfifff}jlffelge—

N

Reflecting on the,‘leveiq‘of openness and

P AN

permissiVeness' one 1s furtﬁgr led to ask why should the-

. l

students be initially expo?qé to a ”level one"inquiry

process if not to enframe&their perspective of doing science

uj'within a discipliney

method? If 1t is admitted that inquiry




doing of

than the

The Institute claimed that the inclusion of the inquiry‘

.v;process' was to pgomote the understanding of sc1ence.;~iﬂiﬁ”fif?

;1However, in its form there was very little input by the

teacher or the students aside from reproduCzng the f1357"£
predetermined results. How much students were able to :filjﬂf ”
ssimilate and accomodate within such an activity, where
| thqir own liVed-world was éisregarded 1n favor of directed-:g.;ﬁx5
AﬁyAexperience, becomes a serious issue;:;3iljgjf:fjﬂftiﬂf }Vﬂfﬂ*"
: Curriculum as a search for understanding,». L
) ﬁgmediative thinking, is an, attempt to ‘deal. with unity
... 7 .rather than bits and" ‘parts of additively. It is _
j_;vﬁj;ffgﬁtﬁoory experienced as a participatory ‘phenomenon,. -iﬁ-'lr
. -where the person: engages in dialogue with :the theory, -
“f”bringing each person's biography .ahd value: to the’
. ,“v,.)j*Jinterpretation. The intention is. not to explain
vz o .(flatten out) ‘for--control: proposes, but to' interpret
Lenoie o0 inorder: to provide greater understanding (Greene,
fi";_,;_¢¢1978, p..342 . : o L U B
i o The expert image was further enhanced by the practice of



-




18 tude v % DOEE
_M,A\‘implicatao "of an expert image 1s thdt students’ e
may interpret scientific ‘knowledge  to be dlscrete SR
'Vpieces of information ‘which weapassed from one part’ to-
-another - and’ £inaII§'are taught together in” the class.
Scientific 1nformatidn ‘becomes “‘fact :and. fact comes. to
xist in: reality iﬂ the same way physxcal obJects B
vexist.. (1974.. 53) . SRS

this currlculum mayalead students to m1slnterpretq

”expert posxt1on, the currxculum re11ed on _

@ emphasﬁ

\




'qme’ty\control Standﬂfgpﬂconstga'red alomg the lines of
AR tfchnological metaphor._ A lineat. Ncans~ends relationship,

' every teaCher applies the same strategies in teaching to [wﬂqa;,

- ;gu rantee the same pre-determined Qﬂds. The teaching has —ifff;fl
become technical, the teacher a technicianr and the students ﬁ57f

| e e .
o raw material If the teacher follows the instructions

li ’prOVided, she or he w111 produce the needed outcome-

vﬁ,ﬁdent EE behavior.« ThevView that education is sometimes"

.

'aneous, unplanned, or instigated by both teachers and
3f:students has vanished ';‘f:ﬂa:'fiyzmv .'

: The approach can thus be compared to what Apple (1979)

called "technical control That is, the notion of R
E * '. T = A
industrial” emphaSis on the efficrency and effectiveness of

)

L the curriculum. The §bbs, the process, and the procedure

should be described as precesely as- possible on the basis ot §Zi>
o . RO ”

the<management TR not the worker s, contro over the

) v

: specialized knowledge that is needed to ca_

slAnuAlterhggive'Schooﬂfscience'programlpi_

_itoue,a-

e T o RN "'ivf, A

We live inéan era most accurately described by its
scientific and technological progress. Science becomes
ﬁfbroadly integrated into all phases of our culture and into

ever% part of our everyday 1ife.f Most people view it as a

.dgpath to modernization of the society. as a world

e



'"'ﬁynsre ignored. ,f;wf si aptﬁp.V: i”iff "

- 5this relationship should be us;

“definitions, and that this shoﬁv_,;

Eefforg‘:

. In the past two decades, there has arisen a new}public

awarenesg that seeks to fuse social purpose and human welfare

~

5with scienb{fic research and technological innovation in ways

sand technology 1s a human s tool<:not otherwise.; since the

._‘

o

(Quote in De Hd’h 1986)

J D. Bernal (1939), a physic1st, shared this view andsvﬂv‘

o effectiveness of any scheme of sc1ence education is shown by

'ﬁjfin practice, limited in scope 1f problems related to culture

o

The purpose of sc1ence education is for the soc1ety as

"wfjfwell as the individual. Gregor”' ch (1972) argued that

N % = AN
egtaught to children of

W

fthat are most likely to enhance the quality of life.- Science ;7”

f'The ideal of human service is the ltimate goal of sc1ence i

1v5ymons (1975) also insisted that the work othhe school 1s,=:,9;

sseventeenth centurx( science has been v1ewed as a servant to flrn_

7society. This was expressed by Eranc1s Bacon when he wrote, ﬂﬁ:gfw

“r?declared*his position on science education with,f'...the ‘\”7 3

S tie place that science takes in everyday life (1939, as).».._,

.,r-;all ages.. Everything, he believed, should be . defined not as_;».v

ia thing in itself, but iﬂ its relation to other things..ﬁf

‘v

Conant (1951ﬁ supported this transfer from the :

\

lirf{’iscientific context to everyday life_situation, but noted that

'.;n‘ﬁ.i. S -‘*7..;




of | t f‘i.c;f; ;,g.,vamgg;-ﬂt,.;;e 1c~:d wi‘lt..n : chtnl

outwardly visible social 1nteraction, theobbhav1o”uithat may

SN »r

\\be defined bx detached observations, quectivity, value-free f,f\r

(neutrality), and universality (Magoon, 1977) '

- i
But how scientists think‘Eannot be divorced from their

:iabermas (1971a) 1n his work,-«nowledge and

i:ocial reality

_*Human Interest, has already indicated that all human _Hrf{fﬁi?*
éiactinities,'including science, are determined by their\ :

Ffinterest.l Thﬁs, if ue accept this theory as accurate, then

*fit becomes obV1ous that scxelce;is no longer neutral, nor ;}f5*”""
gzobjective,’as 1s commonly believed (Jacknicke & Rowell,.;,/i* -

; » SRR
'¢1984).,.Polany1 (19595 affirmed that scientxfic knowledge is

';not detached and imperaonal, but rests ultimately on belief.. .

fﬂlndiViduails,beliefs and interests determine the relevant ailt;gu

»Hﬁ[jffsys em‘tha‘i;s Being 1mposed by situational and social RO
R N e L e T
[1nteraction. :.=g~55?,kj"iu*' ;;.‘wpwnoa,xa.-l_

Individual interpretation of/the existential world

”Tdepends on historically orrented, personaﬁ experience, and

P
e
o



fteachers of teachers. Science is conceived from130urcesf

;scientist s knowiedge phich 1s formed‘l

,amanner cannot escape éie social cxrcle,m For example, 1t 18'”“
. , ‘.' 3 "iv

Qen‘rhllYfﬂﬁglected that scientists exhibit uniquely (in f?.wﬁ‘.

their research.activities), their own ettitudes,

-

..'“ T(appreciatiqns/'and biases which hav! led them to choose the

':- discipline, and therefore their knowledge.;q_;ip.

e All science 1s depe;_‘,‘dent o0 the questions that W

scientists pose*and the subjects they choose to study.- Their';;f.

A

choices, in turn, partly depend on the cultural environ@ent.

'and vaipea of sc1entists-are very r”f

fE;VVxhe interests, practice

LN

; > ( . - )
the case with Newton, Galileo, and Copernicus (Capra, 1982,

'iW: ”muCh influenced by the society 1n whichﬁthey live., Thls 1s L

Dampier, 1971).; Their discoveries must be put w1thin theiz

'fggfj‘ existent_social and scientific conditions for 1t‘15 withxn

\fitfforabd._ Reality is socially constructed\and not 'out there"‘Jﬂl‘V
gffwaiting tO be . discovered. It is dependent on: the f""v '

- f}biographiCal features of an individual and her or ‘his
gy - interpretations ot events. ft'fﬁlﬁfgjfv, ;y:{,:g,;“zgdﬁfff';ﬁﬁﬁfw
e [ AEU R o Lo D R S I N SN R R S



‘1n examining social issues as well as reflecting on how their
: s R

own beliefs, values, attitudes, andiknowledge have iniluenced-

¥

Poommitment to a particular petspective.which the students
tahelwithin ‘q- 31tuation must be cohsidered Students areﬁ

} ;hus.involueavin efploring the social world as a unity Lather'

Ef,othan 1solating and‘;:;secting part*eular phenomena Guoung,<ieig{gn
1974). ;’; 3;v"ifji";ﬁ§*i:ih__;Js?}‘hmlip lihff{‘ *fgf?;j}Lh,}: o
o R e L TR . A

Taking the meanzng Aoki (l978a) gives to "critical

\.',

breflective meaning we should be conce;ned w1th the '“f«ff7 e
. e o

:{aeaCh situation.. Every activi;y we: perform, speech we.make*”’

’ iﬂ?or yalue we hold, is based on somo tacit assumptions which we
'”fmakq abbut the SOcial worldg' Reflective thinking is oriented
p'j?towards making these tacit assumptions conscious. Criticism

s .~.lg ﬁ“f;
'Vas a way of knowxng that helps £ree an individual from T

".19§7dependence on taken-for-granted assumptions, becomes a maJOt

41 B e SR



A
3

s

eea

.,..._.".‘_Av EIES ks

“,c;part, although a spe

l‘flife-long learnlngr'

o e L195
'7¥orce 1n thls aPproach., Tormake ﬁhls happen demands the -

ey , o
actlve involvement of both teachers and students withln the1r

on-gozng smtuation.a

-

Presentlng/currlcqlum 1n tg‘s way wlll 1ead students to ;‘_i

acquire new 11fe sk111s 1n their pursult of understandlng
7 : ' g
'their real1ty.- However,-educatlon 1n sthool, to whlch

t'f;sclence educatzon also;belongs, must be percelved only as one

' al and 1ntensxve part, of a process of

learnlng that for the majorlty of Tha1 ””

.students today srop 'after grade szx., Junlor-h1gh school
‘ngr¢VideS the 1ast cpp 1ty for many of the remalnlng =

Qwstudents to study a. sc1ence program, students who w111 become

- ﬂconsumers of sc;ence and technologé'réther than sc1ent1sts.g.,'
”The general science course prov1des sc1ence for these

PR : i U
'fstudents and should take "tmeir“ needs 1nto conszderatlon. ’;;;;v

J'Teachlng an academlc sc1ence course to students who wlll have

"

>little use’ for 1t except as an, 1mmed1ate "1ntellectual "*j.“

fo

'challenge reveals a patronlzlng attltude toward students and

o

. life itself., There are’ 9ther means than dzrected experience

-fto evolve students in 1nqu1ry and sczence. 'v;"u_f R

e The present currlculum does not allow students to brzng
e .

. 1n thelr own 11ved-world, to 1nterpret or tp share the

3 !
4

o curriculum.j The knowledge they

:tUGYIOg has been

apprqyed" as legltxmate, unque- --le, Many act1v1t1es

“e

they have to do carry lxttle mea- f'for them. Many toplcs

|

neglect or. 1gnore students' ‘own knowledge., It 1s rlght at ‘.dfiﬁ

B " ’ T 4 L o e N ¢ ' T R S
e e s ) T e . . . R e el . . L T



?“i' ',

f.the beginn1ng_ofAthe program, the very fzrst lesson, fhat

) students deny't emselves as knowers.: In 1ts place theffﬁ

>

'”studentSVare offered the perfectxon of 1nstrument.

he'program, th'?ourrzculum closely guldes :

‘learn to questlon the ba51s‘5f the1r own sc1ent1f1c knowledge
'and become con5c1ous of the underlylng value or 1deology that'u'

'_“the soc;ety,-the school, or even the sc1enee course holds.,,'

eHStudénts should be able to reflect and foresee the posslble

”jconsequences of sc1ence and technology. They must be ,v'- 5f Lf)‘
i;educated to have a hOllSth world v1ew 1n order that they

'know how to appra1se all knowledge not Just sc1ent1f1c 7k\ﬂf‘ .

R
o ‘ \

: ”knowledge w1th1n a: scxentlflc framework , A
e : Cr1t1ca1 reflectlon demapds the act1ve 1d‘o1vement of

SR 'both teachers and students 1n their ongo1ng socxal sxtuat1on.
L A \'&r\l
l'-.Prescrlptlve 1ntents serve 11ttle purpose in a cbassroom

env1ronment engaged 1n cr1t1cally reflect1ve act1v1t1es.
;Rather, reflectlve act1v1t1es themselVes reveal to the
AN SN

‘part1c1pants theflntent as'the'grogramvprogresses. Students

',and teachers must be w1111ng to. part1c1pate d1rect1y 1n the

‘;30cta1 world as 1t exxsts outsxde the classrbom.- Learning 4&

L




1 under such cond1txons thus becom shat1ng of ideas,f;*‘
. . .u. :

’fknowledge and act1ons as

-

lthey areﬁconaxdered in terms ot
‘;their ideolog1ca1 background (Aok 1978) 51};:5i{’

: Scxence curr1culum taught 1n the context oﬁ human
faffairﬁ should be bu1lt around the: real problem that h??
emphaszzes the practlcal, cultural, and llberat ng values of m
;sc1ence, and provldes answers to students'3ques§10ns.such as fﬁr
"Why am I learnlng thls?" Students should be prov1ded w1th a:l
Mbetter portra1t of sc;ence and technology, not b1ts of |
.infoghatxon.; That 1s, 1t should 1nc1ud$ both the hlstorlcal

*?ffand social aspects of sczence and tedhnology, an account of

”,the interrelatlonshlp among sc1ence agﬁ_socxety and a

" ST BT e o7

-reflectlon on the nature of knowledge.' Reflectxon on-the e

'nature of sc1ent1f1c knowledge WIll help the students become gfl
4 . & . .
o *'aware of the ~c§’é~ 11m1ts of sc1ence. '

_ Curriculum should present the hégﬁory of sc1ence, not
"who dxscovered what and when,'%ut how they dlscovered and
Y .8 . RN .
what was the compeggng paradlgm 1n sc1ent1f1c research at

‘o

,that‘t;me;r Thus\ﬁthe students w115 have a more reallstlc
1fperceptlon and expectatlon of sc1ence and technologlca

'function.Alﬁxstory provxdes an opportunlty to reflect on'_ '

' 4‘sgient1fic knowledge.j L s
‘ v N
In cohclusxon I would l1ke to offér a more substanw}ve
. o
_example of how sclence can be brought into the currlculum

'-from the students*’~Veryday l1fe. The fxrst e&imple 1nvolves -

.g%my own experience as 1t relates to the top1c presented 1n the o
§ o

|k



', e .',"‘-‘f

':Eftext on the reproductlon of fxsh.‘ The partlcular fxsh

* . 4.‘ ..

3“dxscussed 1n the text 1s very popular among the young,

7f;especgally in. mx hometown. Almost everybody knows 1t._ These

ﬁflshes were aggressive and would hold local competltlons to
o “%“ :
'tseeruho could ralse the best "flghter. i Some of us" would

vlﬂbreed them_at home, 1n the process becomxng qufte adept at -

observ1ng a d recognlzlng flsh behav1or. We not only knew
n_fhow to dlffere_tlate between male and female, we would mate-"'
'”.them to produce offsprlng w1th characterlstlcs that we 11ked

*

'jThat is, we- 1n our own way, were do1ng some sophzstlcated

f'sc1ence.;uh:ﬁ'fjt.7~'fv'iplﬁ-'"yltf'fljptﬂ7_'ﬁ 3?”,/ , .yfli”
| When the text takes\thls very same €bp1c and transforms o
;¥1t 1nto a step-by-step laboratory p%ocedure that tells the

'ﬁnstudent not only what stages of flsh l1fe to reproduce but

Ry

;valso how to observe them, th1s llved.experlence 1s lost. The”w-/

students no longer ralse the1r own quest;ons, no longer see X

YChe soc1al or 1nd1v1dual 1ssues affectlng the way sc1ence 1s fl

N

7hdone.u?"
Another example stems from the southern part of Thaxland

',:~where the countryslde 1s rengwned for 1ts rubber tree
;. : . : .
}.cu1t1vatlon.‘ It has been sa1d that when one approaches thxs'

|€gr1cultural area one can tell 1mmed1ately that ‘one . 1s 1n£’

“‘.J

" South’ Thaxland although one has never been there before. “The

rubber_trees»are everywhere. The rubber trees are part of a"

: way of'lifei- The students in these areas grew up with the

‘ rubber tree and possess numerous skills that .can be utilized Tf



W

1.f bring this knowledge 1nto the class.‘ This knowledge sbould

in a science classroom. The students should be encouraged to i

'and process rubber, and how to produce more, higher qualityfff -

be the basis of do;ng sc1ence on which perhaps a more

academic orientatiéq can be expanded
4 P ' Co S
'“p The curriculum emphasrzes 1n this topxc the‘industriali“

use of rubber, prov1drng a host of deta11 on how to extract?'w

>

latex. This information 1s important._ The rubber 1ndustry;;7”'b

in Thariand has the second leading 1ncome."But teaching

science in this format once again\shows to the students thag3

» I TR

science 13 applied\to rather than determined by soc1§l\\

‘ matrix. o R _”u f;»ﬁ’ "’.;.,'g' : “Tf'; _? S

Y

students should have -an opportunlty to bring in the1r

4 . -0

11Ved world and as shown by the two examples above, they may_f:'*:

B coqtain.some:qenuine science sources.; Students should be

issues, and obtain their -own- 301utions 1n sc1ence.ﬂ These;f

' ask.

questions,: issues and solutions do’ not have to be 1nvar1ablyfg5'

s%ientific but .can reflect the broader soc1al-env1ronment 1n"”

~ N . e

: which‘they;are,'after all, 1mm3rsed If the students are

e

allowedfto do their own presentation of scxence material and"
design their own exper1menta1 progects,vthey may gain an.

insight 1nto a scientific act1v1ty that remains mostly

‘esoteric in the current curriculum and above a11 they may

« -
realize that scrence depends on. them, on the questioqs they o

EY




There are‘many'other 31milar examples infrural Thailand :7f¥é

fthat can be clearly 1dent1fied with the particular region

ifwhere students live.n These examples prov1de a unique

'fﬁopportunity for the curriculum to incorporate students' prior~1”
1]'know1edge 1nto the sc1ence act1v1t1es.f The examples indicatepfa?

”fthat a more regional perspective 1n scxence curriculum would'

..

”:.flprobably better serve the needs of the people.,ﬁfft'tﬁ"”

A .‘v{_ ) I
- .



o CHAPTER VI . ' ¢

R e VLS

 SUMMARY, RECOMMENDATIONS ‘& PERSONAL REFLECTION =

.y

The primary concern of this study was the Junior high s

oyl oL

"fﬂschool science;)rogram in Thailand The author felt that the-iai”

7Iﬂdschool science curriculum currently presented 1n the Thai

vheducational system dld not reflect the needs and the 7f;
'f-character of the Thai students., The study focused on the

fhistorical background 1n the development of the curriculum f"

Hand its current form and organization rather than what was >

"factuallywtaught; This study 1nvestigated the underlying

‘.world view and the hidden values present within to determine:.trm~

u.oe

lpossible alternatives to the current approach, methods, and

= subject matter, 80 that a’ more complete perspective of f{‘“

‘science and its role in social environment could be f':»
*presented “fgfla‘ 'l:i-ti ;- x’l“-l; _" i{"ﬂd-
- The study began with the premise that evaluation of n;ih
.fschool science programs is a sense—making”factiv1ty (Werner,

1979) in which the interpretor interprets educational

'”pprograms from some perspective or ‘as Aoki put 1t°/

No program can be evaluated in its entiretyR veut ve

- can ‘increase our vision of. whatever we are. viewing .’

.. ‘through .the" ‘employment of as many perspectives’ as. we . il
. can find appropriate and utilize for our. purpose. T



ﬁgatf_ﬂ”' The frame of reference employed 1n this study was

51 Ctltlcal interpretation, which 1ntends to probe, uncover.-and SRR

i

i make explic1t the underlying foundations which may bex

16

1mp11c1t and hidden._ The model of research was informed by
biﬁgf an°understand1ng of critical theory. The emphasis was placed

.‘c t

el on the work of Habermas and his "kngwledge-constituted ;;"_u %”_
-:i?'f' 1nterest.;, The study adopted his critique of ideology 1n

?" which he analyzed knowledge and human interests from the .

e

e

crltical theory perspective.A In h;s analyszs he

distinguishes the perspect1ve of empirical scientific theory AT

w1th respect to the relationship to the soc1a1 phenomena;ffﬁe?jf::
i describes theory as a way of looking at the soc1a1 world that
ﬁ.manifests cognitive 1nterest in producing knowledge.;- |
. Habermas acknowledges three types of .
';;"_\knowledge-constituted 1nterests.;» These are - technical
fdinterest with control, practical interest w1th mutual_

(' .

: understanding, and emancxpatory 1nterest w1th
self-ref ection. He provides us with examples as to how

these conceptions of knowledge ‘can be used to create tension
between different world-v1ews.ﬂ This conflict has the
potential to uncover new possxbilities for probing deeper'V'

‘ 1nto our ways of knowxng.

Aoki (1978a) has applied this orientation to various

aspects of educational theory.# The primary interest in this o



"Hftaken-for-granted situation by self-reflection,_

‘*Tapproach is to emanclpate the ind1v1dual from her or . his'fif-

to 1mprove

t}t ough an emancipated action the human condition. This .-fﬂ";

)i'j_critical orientation alsO'includes a historical hermeneutics:7

zfstanoe which emphaszzes the understanding of meaning as

"3ffattr1buted to situations by 1nd1v1duals.’ People are not:

'v“;viewed>as separate from this world, but as influenc1ng and;p
fbeing influenced by their surroundings. ‘ | -

'lln critical 1nterpretation the evaluator must be

niself-reflectxve and aware of the fundamental beliefs wh1ch45

"_inform and dominate that w'ich 1s taken-for—granted in; l ;,

*Fjprograms. In order to reflect, the evaluator must broadenf'
:eher or his perspective ‘or world vxew. Critical’theory‘and‘_

v .l

'@hermeneutic understanding, on which this study was based,
.suggest looking at the history and soc1a1 com}ext as well as‘li

distanc1ng one self from the situation. As a result, this

"fstudy brought in the history of scxentific thought and the

’history of Thai education, 1n particular scxence education.’“

‘The - history provxdes the evaluator with an opportunity to

'ed_grasp how the program originated and what influenced 1t.d-In';-'f

. this position the evaludtor is 1n a positon to achieve better

'funderstandings of the junior high school soiﬁnce program.

The evaluator must further take note ofrthe current -
-‘fsocial situation and cultural attitudes in Tﬁailand The:

"social issues raised in an env1ronment, as it is presently

«

2683
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N

§r1tnessed 1n Thazland todayr have spec1al character and

'ii204_'.*l

‘demand spec1al attentlon. They stem in part fromzthe attempt S

fto(§r1dge the gap bEtween the terhnolog1cal and economicj’ )
,[growth of other xndustrlal countrles, compressing the'

.{development and the assoc1at107 of values and attxtudes that

'ltook ce@gurxes to evolve elsewhere,-to just few decades.,_xhe"jﬁf

; ',-{problems resultxng xn such a s1tuat1on are numerous, sxnce

: }7what 1s new 1s also forelgn, 1n the sense that 1t 1s the _
‘aiproduct of ‘a. vastly d1fferent cultural system—and the 1nf1ux
5j:of'such forexgn values and commodltles 1s becomlng ever_l;*
}"greater and faster. . v o

: Schoollng 1n guch avsxtUatlon.should notvonly be<hu*

'*7concerned w1th accomodatlng the needs of newly sprung

’1ndustr1es, produc1ng the SklllS; attltudes, and emotlons
:c$.h:requ1red for such a technologxcal or1entatlon, but also for
| establxshxng and ma1nta1n1ng a. natlonal and regional:

v

conscrousness that reflects contlnuxty w1th the past.t
SChoolxng should not be domlnated by external or forexgn
influences wh1ch are often promxnent and tested agaznst a
‘broad range of socaal real1t1es, for example, as is evidenced
;'1n the ad&%tlon of academlc sc1ence courses 1nto secondary |
educatxon.i .;:dvlwl'L“» S | | FE
These are then the conslderations that were taken into

,'.account when analys1ng the juniOr high school science program

"’sln Thalland In analyzxng the currlculum I asked how well



. 'v Ly
v T

.gtlnstitute, 'Any child.w vleaves school w1th a negative ‘prfj??ﬁf

fitﬂattitude toward science presents a potential barrier to the

' V}advancement of science<and technology, captures the essence
o : 0-_' : . i
'of the problem of Tha1 Junior high school sc1ence currlculum

.. -

“"'Ejas it exists today.. It reveals, first of all, the narrow 4_;gjv'

:~f:jperspect1ve within which sgience and technology was promoted

WA K

J'I;Students appear to be a necessary resource for, rather than a y

flbenefactor of, scientific development.; Secondly,

'“EQacknowledges a challenge, especially 1n develbping countries,

“.f;to present sc1ence that does not alienate and obfuscate the

Yreal meaning of sc1ent1f1c activity 1n the lived moment.

The social meanxng_of school experience has been

'accepted as unproble'”
:'emphasis on “technological control' as ev1denced by the1r
'commitment to means—ends format has 1nvolved f1nd1ng the one"

best set Qg'means to reach pre-chosen educational ends,. ch
‘ ‘ »r"- .

>v‘¢,

L rather than a common ground on whxch to 1ntegrate both the

J‘ o .
. } s |

.social and scientific meanings.t The Thai curriculum espoused

-

'the scientificeinquiry as . thawmeans to reach 1ts pre—chosen dl'

| heducational ends.

what did 'scientific inquiry' mean to the Thai o

curriculum developers?g;ks as stated by Sapienchai (1980,_ DR

ha1982), the inquiry appr ach ‘was’ not only the method of

:ic by the currlculum developers.:wThe )



'-’g) performed, classroom act1vit1es conducted were a11 part of a e

N scxence but 1trwas also'the method of studyxng science in

”'"ffschool However, scientif:c 1ﬂq01fY 1% ;he °°"tQXt °f the

g gThai science\program was not the ap-q ‘that scxentists 3’f”"”"

”;?femploy to ga1n the natural knowIeﬁ__ ﬁe whole notion of . fﬁ;ff

1nqu1ry was reduced to controlled scientxfic inqulry,rutnd;{7:7
:jﬁxt became the only way to 1nqu1rg about all knowledge‘ Thisj

Y notxon disclosed 1tself 1n the way the currxculum was v Lo
R S e e
presented, as one of the objectlves of school science was ol

1m1t§te the methods of sc1ent1f1c 1nqu1ry and reason1ng.‘:ff'"

<

The’ 1m1tat10n consxsted 1n dlrectlng studentsf experlence"

-in "approved' knowledge.n Questzons asked, experlmentS‘

LR ¢

reconstructlon of 3c1ent1£1c log1c.,-

The IPST has often stated that understandlng the nature:f
"_m . S
‘vnce was ‘a major objective for the Thai school science' '

program. The curr1cu1um developers assumed that 1f studentsﬁ”'
understand sc1ence the way scxentists know science it would

ll-'not only be 1nherently 1nterest1ng, but benef1c1al to their

Y

e

lives.= The courses were then wrltten as a set of separatevr
'~dxsc1pllnes (biqﬂogy. chemlstry,_and thSICS) in the: T ﬁs; -

presentat1on of thexr structure and their modes of 1nquiry.

Sc;ence was, regarded as 1mportant',and presented under such

interpretatxons as "thinkzng Iike scxentist' w'd,s..glove'to )

thlnk, lo@@sxto experxment and has enthusiasm (scientisé}r ,4‘§'

2

These attztudes were thought to be essential in all lf"



as is sought by curriculum deve{opergéand those obtained 1n

o i ko) :
cien lassra AﬁuThls pipblem 1s partqularly
'?pirelevant to devéloping countries where the differencesigi;7*ni e
-ﬂfgdbetween culture and scientific‘thinhing must be bridged :
l'i;;];;almost overnight.‘ Special attentiom,must be pa1d to tHe way

('”";;culture and scxence correlate their values to make the«{i?fhfe"*l7
3-;i{f transition to a culturally and sc1ent1fically 1ntegrated .
) f society meaningful for the student.f This task 1s manifold -;st;;
'iiﬁﬁi and. its success is not g\aranteed under the@ﬁ%st of f-elhffifi';;
LT conditions. When a: country like. Thailand,v s,was shown -
. eﬁl-above,.stfgctly aéopts science curricula without any ser1ous
| regard for the cultural aspect of the problem, 1ts fallure to'ﬂb
bridge the gap is almost secured For when a gap of this'nohﬁ;l>u
nature exists,.there is a likelihood of students being BRRY
alienated from and developing negatlve attitupes toward

iscience and technology,'which 1s contradictory to the 1n1t1a1

intent of the curriculum. ‘ j 1

>

In such ‘a. situation, together uith the~prevailing myth

;if:-'_of a ben%folent science and the\high regard for proper’”’

e

scientific attitudes,‘a sense of elitism'was promoteQ/in the

students' imitation of scie{':' Courses designed in this

N »

f/Q '_Sway,:especiallyxin general,sci' C?;COPKSGSI,SEIGQt)aOdN'



7fjf'separate the potential sc1entists from their fellow students. f

l~AThose who succeeded could pride themselves on being members

I

'““;dﬂ of an elite 'intellectual" class which usually leads them to

o patronize the v1ews and aspirations of others., An attitudejp“ﬁ

S which reveals an underlying commitmeht to an undemocratdc

o Sltuatlon.;fjﬁgﬂu%ﬂ*”n" G e S

Finally, the curricu1um fails in what I consider to be
the most 1mportant function of any currioulum., That is,

develop and help promote a. critical stance toward everyday
‘ -

*vexperience.: If the curriculum empha81zes the scientific
o method,'it might be because it cannot be denied or avoided as fffn

an 1mp°rtant ingredient in sc1ence, as. many educators

believe. But Lhe approach ag/pted tends to dellmlt the 'ﬁqu

,’ students' perception as well -as their keen observation of 'he,?

eﬁvironment by asking them to 1m1tate the method whdééf”'~

3.appropr1ateness 1s never questioned In this‘Thaiﬁscience
wf'course,.science 1s seen as a method of disciplined curiosity.

The curriculum emphasizes the adopting of the perspective of

‘ sc1ence within 1ts narrow definition of method Under this

difection, attention 1s directed toward describing rathervf'y‘,l
SR P :
' than understanding, towards adopting notions and methods from

'.l ,.-ﬂ

é 'a: : system theory rather then everyday reality. S .
' | Symons (1975) prov1ded a thoughtful perspecbive on how
science should'be viewed within a cultural phenomena and

: within a soc:.al context. "Sca“ is not Just a set of laws '

' . . . .



~ -

j’j_'_"»-they found themselves. Everythlng was pre—determ1ned,,i

'E-characterlst1cs present a set of unlque needs that dlffer

PN

:students had to study w1th1n the assxgned frame of refere.'.

_the current currlculum d1d not allow students, or even the;

but an act101ty.which involves people, attztudes, and alms.
Alghough the sc1ent1f1c laws may-be uplversal, sc1ent1f1c-lr”
practice 1s not. Sc1ence 1s very much a part of the cultural

fabric of a: country._ A country s phy31cal and blologlcal

l

o from others because of . 1!5 unlque const1tutlon (p._94).

Th1s v1ew was supported 1n tg}s study as an alternative.

to the technlcal approach adopted 1n the current currlculum.“:n7‘

-

| $c1ence, 1t 1s proposed, should be taught through the

1S ¢

lived-exper1ence.i In thls way the stud”f‘ are encouraged tof

pose thelr own questlons and pursue thelr own 1nvestlgat10ns

in all aspects of llfe, not only sc1ence.j Sc1ence 1s seen to-‘
o, : ‘
be integrated w1th other soc1al act1v1t1es rathér than apart

N
- as . a d18c1p11ne concerned w1th 1ts own 1nherent Joy and

0

)*nowl‘edge._”. Students should ’arn to questzon the ba51s of

'r.,

,fscxent1f1c knowledge and become consc1ous of the underlylng

o g

"values and’ 1deology.. They should be prov1ded w1th a - hpllstlc;'

.'.v1ew of the world

The prespec1f1ed obJectzves and the content presented 1n

teacher, to. brlng thelr own llved exper1ence Lnto the
Ce

claésroom\and glve full meam;ng to the 31tuat;on in, whlch'

Jd

"Thusq the curriculum as presented could not fully c1a1m:to be :
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e e ( o e

ﬁdreleyant to the socxety and everyday llfe.}lfl;;"?fﬂe
I Jacknlcke & Rowell suggeSted that, "...1n order that

”;'students be able to glve thelr meanlng to the s&%uatlon or to‘ii

”i_understand the sltuatlon they 11ve 1n, they should be

acquazntalned w1th t\ Qusto#’y, the phllos‘)hy and the soc1al','.-,

-

lstudy of sc1ence" (p l4).p Thzs approach prov1des i
1yopportun1t1es to reflect ;on sc1ent1f1c knowledge, pronotesf
*5>Valu95' cr1t1cal ]udgement and br;ngs the 1mmed1ate L

.szkenvlronment to the class;: The hlstory part of sc1ence wlll
. show how soc1al and polltlcal cl1mate can determlne whether

',-sc1ent1f1c act1v1ty is’ valued or 1gnored, and whether the='

LI

’;results of research are well used

- The denlal to the student of th1s type of part1c1patlon~ |
"__1n d01ng-sc1ence, on the other hand, results in hlghly

"
Al

e

tratlfxed knowledge and as 1s suggested b}“YOung-ff

lef knowledge is h1gh y-stratlfled there wlll be a.
“clear distinction’ bet\een what is taken to'count as
pknowledge,and what -is \iot, on the basis of which
process of selection: an ekc1u31on for currlculum will
'take place. (1971, p. l ) S

+

ThlS may 1ndlfate that any currlculum developer who

1mparts theory to students is creatlng for them a passxve..:-'

e e
K

fv1ew of~l;fe.u‘Man1pulat1ng them, for~exampLe, to! remaln
-‘w1th1n the1r own - partlcular soc1al class. That is to say

’that the separatlon of knowledge 1nto theoret1ca1 and

N4

practlcal preVents an understandlng by the studenﬁﬂ/ﬁ the

potentlal act1ons whlch may result in a transformatlon of;

[

R



;fher/h1s social s1tuatlon (Bowles & G1ntls,.l976)."A_PaSSiVé_

.
S

student may become a passlve c1tlzen.- e

Introduc1ng the S-T-S relatlon 1nto the curr1cu1um 18 ;

*not as rad1ca1 as one may thlnk. anada, many states 1n the
Unzted States, England, and South East A51a have clearly e
pUA

ndacknowledged and adopted some of these 1ssues as natlonal_
vppolzcies. In Canada,'a great deaL of concern about the S-m Sf;"
'1nteraq51on became a, part of the nat1ona1 pollcy of sc1ence"
currlculum ~ Many Canad1an %Plence educators-reflect a i

7concern aboutfthe way the children 1n Canadaalearn about the
'accompllshments and the 1mpact of sc1ence in other-countrles,

| such as Apollo or the f119ht of Sputdlk, and-at ‘the same time

know noth1ng about the 1mpact of sc1ence 1n thelfkown

; country.

 In conclusion,hthélcurricufumfi;iustrates'the need‘to”

~ make an omert‘decision'aboutvtwo'cruoiai matters.' Should the‘
‘_currlculum emphas1ze the abstract and basxc subject matter or.
bthe sectxon of the populatlon for whom the course is
intended? The questlon of prlorltles must be asked now.

_ﬂ What 1s more 1mportant° To 1ncu1cate 1n'students the

th1nk1ng of a d15c1p11ne s0 that perhaps there is a- certaln

;v‘expedxency 1n 1oarn1ng of what .may be a useful actlvxty in

R

o

1ife" or proceed,more-cautlously, more- reflectiaE}y, perhags
'at-the:ekpensevof the eXpediency, towards a mor tholis [

{ntegrated "way of life.” I do not profess that I Bnswer
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. LT 8 3 . . I, uel o .

7thls guestlon for the Tha1 people.f I7wouldanot berf'
=% . e

a2

'hdlsappo1nted 1f a’ "happy med1um was found and implemented xnlfz'

~

',the Tha1 general sc1ence course.‘ However, what 1s xmportant,g'

~1:____

- and becom1ng more urgent w1th the pa331ng of tlme, is that an”t

B /.'T‘ Al

s :
..awareness of such a need should be brought to the Tha1

hpeople.a Itf“
S A

N | ;
_ dec1de what~ihgiland will mean to the world and to them 1nv

“the future, hot sc1ence and 1ts Western ep1stemology.

; Sc1ence must serve the Tha1 communlty and not, ‘as 1t is now

N

"becomlng more and more ev1dent in the west, the communlty
e _ _ :

EE seIV1ng sC1ence.
tf:"'” ‘ _f. B T ¢
Recommendatlons R PN

N

Thls study regards critfcal'theory'as basic'to all”humanti

L ratlonal endeavors. It v1ews an 1nformed praxis as. an
jemanc1patory act1v1ty and con31ders such an act1v1ty as

'essentxal ‘for- the classroom envxronment.' Adoptlng th1s

ﬂ7stance should be regarded as ‘one of the prlority goals to be

1nc1uded 1n the presant currlculum. Adopt1ng th1s attltude,
' however,.regu1res a manlfold effort at all levels of

jcurr1culum act1v1t1esg ‘The currlculum developers must take'

- 1nto account not only the subJect matter they wlsh to- present .

but an Lnteractlon of all particzpants who 1nteract thh the

'-curr1culum.’ For example/'students and teachers,vmust have a .

A Y

‘the Tha1 students of today who must ultimately'

1.



Zl%u

'nlycontribution to what and hOw the currlculum presents

"material. Thxs part1c1pat1on presents its own spec1al un1qﬁe

.,

VEproblems that can’ be seen: to dlffer from the conventlonal

-:,technical appr%;gh means-ends relatlonshlp.‘amy{hv3*

' recommendations wzll be made along these 11nes..l
Fxrst of all,'crltzcal theory demands that the."
educational system in Thalland be examlned wlth reSpect to

"_1ts traditional role in Tha1 soc1ety.._As has been 1nd1cated R

_fpearller the educational system 1n Thalland has always held an mf“

'authoritatxve pos1t1on 1n providlng an. esoterlc knowledge to ]"‘

'~['students;‘ This 1n part reflects Tha1 cultural tradxtzons

rfy_.A

ri.hwhich legltxmlze a hxerachlal respect for senlorlty and

\"

'[,status.‘ Thus, a- cr1t1ca1 analys1s has to- relnterpret these“h
roles‘Pnd how these roles can be’ reconc1led w1th the cr1t1ca1
-,Q:wareness mode of thxnkxng. L | ‘ » AR
' The currxculum developers should try ‘to encompass the
_;entire,soqialjsystemsand_1ts determlnanﬁk)ln an educatlonal
'sltuation;y.Looking to other_countries for educat10nal |
'standards avo1ds the broader 1ssues of cultural varlances
'that do exist and need to be taken into conslderatlon when )

: developing the Thai currlculum. ‘The adoptlng of these

‘-programs retalns both the learnlng theorles and the cultural

'»uethos pertaining to dxstinct cultural background, usually

s :creating not only conflict of values but also a w1den1ng gap -

‘ between_authority and-lgnorance.j Th1s would seem to 1nd1¢ate



":ffthat there 1s a need for re-1nterpret1ng knowledge,

g Technologlcal consumerism promotes a nalve v1ew of sc1ence

’_'especxally sc1ent1f1c knowledge and 1ts appllcatlon, 1n the
fThal context apd tradztxon.: The re—xnterpretatioq has to be
-factuallzed at all levels of the educatlonal system if thxsj" :

"; translatlon 1s to be effectlve.;

The current soczetal condltxons, that are 1n some yf

[

:respect Gaused by 1gnorance and the now pervadlng presence off‘
'sc1ence and technology, should be addressed fully 1n a
5curr1culum that dlscusses sc1ence as a soc1a1 actlvtty..h ‘
®
'.and a na1ve v1ew of soc1a1 respons1billty and partlcipatlon.

S

1'_The.curr1culum should accept the challenge@of creatxng anj'“:“”y

ﬁ'“factlve citlzen in all aspects of social functlon, includlng

,y.scxentlflc and technologlcal dec1slon-mak1ng.” An act1ve? |
' c1tlzen should be aware of the consequences that can be.~-
f:produced‘by an 1nteract10n between Tha1 culture and sc1ence
rand technology. For example,vshe or he should be a-
well-1nformed cxtlzen on the slde-effects of pharmaceut1ca1
'vprescrlptlons, or the effec\s of the techn1cal mode of e

,Vthznkxng and the cqnflxcts thereln created with1n her or hxst"

‘-own trad1t1on..*

To accompl1sh these 1deals, thetcurrlculﬁm needs tolbeh
: self-reflect1ve, 1n the sense that its portragal of subject B
_matter should always encourage both the teacnzz and students
to further reflect on the knowledge or act1vities presented

L

. : . P



'?}-As my analysis of the current Thai curriculum showed, spec1al ;5d‘

:ﬂ‘icarefully weighed in light of knowledge presented and methods s-ﬁ"”

&

'Lattention has to be given to the details of all classroom

ﬂifactivities. The taken-for-granted perspect1Ve must be

fused An ideological presentation of concepts, such as the “,fl'f

i'V_use‘bf 1nstruments alludad to 1n the earlier part of the [f”v

l "the learning process.

study, may lead to a false consciousness and i

n

";misrepresentation of the actual sc1ent1f1c value,’ Thus,”‘

‘"continubus reflection becomes an essential freeing element 1n5

b

This could also be fac111tated by provxding for the

teachers and students supplementary reading and other .

'ﬁlﬁinformation materials: p0331bly 1nclud1n9 OfflClal documentS:ffb

mscientific research papers, and Journals as part of the lu¢.

W

,classroom activities.. TheSe may require a certain compromise'

“in’ the actual content being presented 1n the classroom

/--"

T situations, according to the 1eve1 of sophistication of the

“students, but their value to the overall sc1ent1f1c

——

'fperspective is 1mportant., The use of the historical and
‘_fphilqsophical v1ews of sc1ence w111 clarify to the students

fp the role science plays 1n human thought.

Finally,'it has to be determined what a general sc1ence

Do

.;course at the Junior high school level should offer the Thal
jstudents.v The Ministry of Education has expressed the need

:pto raise the level of compulsory education 1n Thailand from o

Lo
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‘usually viewed asplnferlor. Students-who chose‘these streams

grade 6 to grade 9. Thls rals?s some fundamental issues vlg" o

”;1about the educatxonal purpose, as th1s 1mp11es that the ~:

P

‘r{ maJorxty of students takxng thls course 1n ‘the future will

come from the rural area.. The*rural students, as 1nd1cated,r
have dszerent expectatlons from thelr schoollng compared tok‘
thezr metropolltan counterparts, and also dszerent uses for
sc1ent1f1c 1nformation.”‘: ;

| The recommendatlons made above havevbeen presented in an'
abstract form as I do not feel that I am 1n the p081t10n tof;'f?
make more concrete suggestlons. 'The 1nit1al-concreteb

strategxes must be worked out by a concerted effort into the d:‘f

varled aspects of both Tha1 cultural and sc1ent1f1c l. f»’:;g1

-phenomena. They must reflect the true nature and the true

needs of a. soc1ety that are, at present, almost entlrely

neglected 1n the IPST curr1culum.

Personal Reflection O

Q

The mot1vatlon of th1s study has been pr1mar1ly a,

reflect1on .on my personal scxence educat1on._ I have a major
in -a strlctly scxent1f1c orlented program that 1ed to'
post-secondary educatlon spec1allzzng fn sc1ence education.
ngh school 1nq¥ha11and, at the t1me, offered to students'~

sc1ence,-arts, and general streams. The latter two were f




ﬁfusually regarded themselves as unable to perform 1n the

‘science subjects, The students who remalned 1n the sclence;

fstream had to adjust and functlon w1th1n a rzgld currlculum.'l_ﬂir

Qvaerybody worked hard, attemptnng to absorb and dlgest every
p;necessary detail to achleve the standards set by the |
o qualification exam;natxon. These examinatzons played a key

role 1n enabling students to- access the hlghly esteemed B

'profess1onally or1ented areas of further study.

“In this envxronment, there was 11tt1e t1me for us to-”*

reflect on the type of knowledge we were taught,'and to'

'~realize 1ts implxcat1ons Ln our everyday llfe. Th1s _'

sznowledge was always presented and taugpt as esoter1c to

o

4

- which.students had-very 11ttle contrlbutlon.v The‘approach 1n r

‘4~.,

N
: school 1nvolved the regurg1tatxon of asszgned mater;al and

Z.
. 0 e vuA .

perform1ng prescrlbed skills.' A competxtlve atmosphere

_pdominated all classroom act1v1tIes that was also carrxed on 57;j
R y B 3 ‘.':' PN : .‘
to the univers1ty*level 5c1ence educatlon provxded an 3"?;h_-v

'opportunity for an ind1v1dua1 to prove herself or himself
'»through her or his ablllty in meetlng a set standard and, 1f
h.successful, an. 1nd1v1dua1 could prxde herself or h1mse1£ 1n

“y}belonging to an ellte intellectual class.‘“

By coming here to the Unlverszty of Alberta, enrolled as‘

“

',a graduate student in the Department of Secondary Educatlon,'
' I was exposed to a d1fferent, and 1n some sense a more

' encompass1ng, perspectlve_about.educat;on 1n general. ‘The ,

-~
]

‘l":

-

&
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i '..“.-:,programs offered presented \\/1J§ Qf alternatiVes to the :
‘,k'v_conventional perspectxve ip vﬂv\hnd- It has had a strong
."-l-.>1nf1uence on. my curtent pey v‘V\ Qt:tltude towards edueation
o _."and has turned out to be a vﬂ\%\ fOer behxnd mY 1n1t1ative
."-;'-'1n pursumg t:hxs study. ;\/\ ‘V'\rses offered at thzs o _

T-.-:;iUn:e/v-sjty provlded me "1% VIA;ML 1mportant 1ns:.ghts on how to

:,j_-.prOceéed and attam the pre\/ w Qielogue in the Stl-‘dY-. s

S ,However, qI must confesa th\\ x \fill hes:.tate to abandon a

'way of th’in}ung that has u‘\/ %“ '\OV been a domxnant part of mY.

e llfe. In th:.s llght I fom\hl Q\!\tlcal theOl‘Y t° be a~j | '.

E comprom.smg, even a mztlg\/ V’Mo element in wl}at 1 thmk 1s

:’g;iv my radical transformatlon.

e s:.tuatlen they and the\k‘ \/\\ﬂtrY fi"d themselves Ans a

mental and cultural V\ 4&5 that mevxtably accompany

>

] 'v'f',,""ﬁ’@‘ﬂﬁyadep;tlon. I behv\a ﬂ\,at th1s type of awareness canv

‘_'.crl ‘:LcaI stamce. 2 '_ IR ﬂ \ o

"._'.' o 3 Theq scgnce program I.\ J (\ded in Thal nd did Very

'llttle to raise. bhese ques§//. AVAN
teachmg \)sc1e‘qce has been \/'\ \fkempt to accomodate the void
. - 3 [ . . : ‘ 'ﬂ\ ‘. g 6\0' _' u‘:‘ '. ¢ |

N

| ?"'I""_z-Lfe,
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'"pe
‘or\ Avtvt \n I have always responded by ask1ng them, "What

-

:”;cg A&\a 1\ 559 Bpecialxzed 1abor market demanded\by the‘:yﬂ'”

;\\;x Uf ﬁe\ geehnology ’wu;h 1:3 emphaexs on the techn1<:al

sk ;\” an Nrgatihty in emPloy1ng them.“ As a result, the
;otvﬂvivsp\&te af ;echnology were ignored.; I place for mYSelfr:;;;-
"th\/\ tH \agl‘ Of pf°m°ting a- d;alogue that wzll cdﬁrlbute tg'

- ‘van AVQvﬁ"\49 of theSe partn:ular 1ssues among not only the -

;\vpbs, but also the average Tha1 c1tlzen.

1 hayg ngcussed my thoughts about educatlon thh
/

AMQV \p? 9k§d me on mor:e than One occasion the type of o

v .

Age 1 \nﬁnded to teach upon return to Thalland. They

4

, '\ '
Avive‘i n e‘, declmon 1n t;erms of science or soc1al sc1ence

| _-.5h Md pe h& pﬂ’:pose of sc;ence educatlon after all?" Thatf, "

A b li\‘/e thie quest1on should always be open to further -

're /\V&VP‘\va\on and not enframed w1th1n unnecessar11y "~' S

v&ygyti\ “1ewe of current pedagogy.'
\_>.‘
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Course Syllabus : SRR PN

Lower Secondary Sc1ence Syllabué”l97e

1

'§obje¢eives”f

BRI N Tbndevelepgan7undeistandingfnfétneﬁbaéfe_érinEiplee'ﬁl'

.

O

'gand theorles of'sc1enCe. {;;
,:_Z;eTo deveLop an under§tand1n; of the natnre, ecope, end:
| nd lim1tat10n of sc1ence. A,' 4
'f3 3§;.To develop a sc1ent1f1c attltuée.;":f.f',. Q§ﬁn:et .

3'41fTo develop sk1lls 1mportant for Sdlentlflc e _jffilﬁff

'.'1nvestlgat10ns. K e
. _ SRS

‘M. 5;.TO develbp an understandlng of the consequences of

:rsc1ence on man(and)hls phys1cal and blologlcal

“env1rqnment.

v

g . . “ . : o L 4 e *
.t . . X o Coee L el o . . Mo L A R B TR Do
Science. Course Description - . - oo 2@ W L

:f e
- New sc1enee cnrrlculum has.been prepared for lewer
, secondary school studéﬂts. The.course conta1ns sc1ent1f1c
:}prlnc1ples ‘and contents that“arebxntegrat1on of var10us
ﬂd15c1p11nes.: The contents encompass1ng da;ly 11fe and ;
'7env1ronment are 1nterre1éted | Exper1mentat10n is emphas1zed?5
'so that students w111 acquxre scxence process sk1lls whxch
‘;thll be benef1c1a1 in. further study and solv1ng problems 1n':i

: day -to- day 11v1ng..eb”i@i"



= The teachlng of the s1x courses, Sc lﬂl,ASc 102 Sc 2d3fi:
'7Sc 204, Sc 305, Sc 3ﬂ6,_requ1re the 1ntegrat10n of theor1es
ﬁfand lab work. ch course 1s worth 3 credlts and requ1res 4'“

fﬁperlods per week per semester.- It 1s sugqested that the,

frcourSesgbe_taken 1n the above sequent1a1 order. Q[ ¢la
L se 101

Ty T e D T T T
:Introduc;hg sc1ence;_'How sc1ent1sts work‘ -Observation
$

. " R :
‘_Exper1mentat1on, Propos1ng hypothesz;LMQOhservatﬁgy,requxresgg

‘ T T

_’,Senses are. 11m1ted and are not always mi':ellab'le . S‘tanda-rd an?:l"
. . 1-»'. :
unlts of measurement' SI system,_ Us1ng tools to a1d and

13

. L s . FY
.=sensory organ% 1 e., eyes, ears. nose, tongu“e“,iand bodﬁf’ ;'ég
B : s
’l
R

V:’

}extend the scope of senses, Thermometer,v Medlcal

';thermometer'i-Handlens,v ﬁass and dens1ty : O ;;___}{ |
'Waigz;; Its impontantf Its propert&es: States of water:ee

uand the change of states,x Meltlng p01nt and boiling poidt;
t‘Latent heat of fu51on and latent heat of vapourlzatlon,
pWater dens1ty, Ground water sources'- Underground,water'
xSOurces,b Man-made water sources, ‘Dam;‘ Reseruolrzlhbther;
-}substances in water, Solutlons and suspens1ons~ Solub111ty
'and‘concentration;oi solut;ons,, Saturated solut1on," |
“CrYstallization}"Softiwaterland*hard-water; Temporary hard{
dwater and permanent hard water, Treatment of hard water,

-’plstlllatlon,‘ Filtratlon' \Prec;pltat1on, Plpe water, fﬁ 'ﬁin
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~Polluted water; ‘Prevention and treatment of polluted water
SRR . V,A;,.;,R_ ;'_ﬂf"j"‘&. DR
Atmosphere around us, Propertles of atmosphere,,"

i»'

’Atmospher1c pressure,ﬁ Un1ts and measurement of atmospher1c S
v,7pressure,_ Barometer, Atmospherzc pressure at the same and

. dlfferent 1evels, Composltlon of atmosphege, Causes of

atmospheric changes, Atmospher1c temperature at d1fferent
dareas and a1t1tudes,1 Atmospher1c layers;ﬁhReiationsfbetween

‘atmospherlc pressure, den51ty and temperature,_mFormatjon'of

r]pw;nd-and_storm; Humldlty 1n atmosphere,' Hygrometer}
:_Formation ofjclouds, fog, ra1n, and ha11°’ Prlncxples ofv
"-artificialfrain;_.Weather forecast, Importance of é!mosphere-

_ to~iiving,things",- o

'Propert1es of substances, C assifioatioqgofusubstanoesi,
R : %"r; ’ o
’1nto homogeneous heterogeneous suhstances, Solutxon,'

'-Propert1es of solutlon, Separatxon of solutlon, _
Chromatography,7 Propertles of pure substances, Heat energy,5<
‘Changes of pure substance5°; Elements and compounds,

t Propert1es of elements, Class1flcat10n of elements 1nto

'jimetals and non metals,_ Usefulness of elements, Formatxon of_
vnoxrdes, 'Appllcatlon of propertles of substances to da1ly

\'c .
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v[ Rocks and m1nerals,' Hdﬁ‘the'eargh isfformed; Rock o

1a551f1cat1on' 1gneous rock, sed1mentary rock,'and
. " ° -
‘ metamorphlc rock, Thelr characterlst1cs and propertles,

’nThexr sources 1n Tha11and -Characteglstlcs and propertles of

<
)

u'm1nerals,r Mlneral classxflcatlon, Important m1nera1

_sources,: Usefulness of m1nera1 rocks anf thelr conservatlon
‘ ' zi- . : ‘
S R L

c

L1v1ng th1ngs and env1ronmental condltlon, Thelr

relat10nsh1p, Relat10nsh1p between glaﬁts and anlmals,
. : : PR AR S
'Photosynthes1s requ1res carbond10x1de gas* chlorophyll,
. :w;».’\:."!‘
1xght, and Water, FOOd cha1n, Producer ahd consumer,

: Importance of food‘_ Resp1ratlon of plants and an1mals,"
HC1rculatxon of carbond1ok1de gas- Ecosystem,- Adaptat1on of
’11v1ng thlngs to env1ronmengal condltlgp Man and

env1ronment R 7_ _' S PR _'_*?',

sc 283 .. '“J_d S I
4.4:' @ -

¢

R Energy and changes, 'Importance of eneroy;’

jdenergy;- Latentﬂheat; Exotherm1c reactxon an? endothermic'_3
"reaftion;3 IndiCatOr;h Ac1d and base, Qata1y51s,_ Chem1ca1

reaction; Law of,cOnservat1onvof;Mass,~ Law of constant
,proportion; -Atomtand‘molecule, Transformat1on of energy,v

'Electrochemicai cell; Electr1c current meter, Dynamo,

‘Motor; Electric bell . ‘x;: f@
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food and energy; - Energy in 11v1ng th1ngs,7 Foodhand"

-

figroups of food- Test1ng fobd group, Comp051t10n of food,_ﬁf

»,rmportanCe of food, M1nerals ahd v1tam1ns,; Importance of-'7”

o
P -

vwell balanced d1et,_ Energy-from food° Measurlngvenergy from

.‘vfood and its un1ts,‘ "Food combustlon 1n l1u1ng thlngs,

{Energy and 11v1ng thlngs, Ut111zat10n of energy in varlous",'

act1v1t1es‘, ,‘,'. 5r1-? I 'V; »}f“:;_'f'ﬂ'f SR

Transport in 11v1ng thlngs,_ Character1st1cs of plant_

‘7and an1ma1 cells, Interrelat10nsh1p between d1gest1on andf

3w'i51ze of molecule, Enzymes and food d1gest1on, Dlgestlve

L tract»of man, lefu51on and osm051s Transport 1n plants,,};

Y

”;fTransp1rat1on of plants, Transport in an1mals,; Transport
’through blood vessels, Recelwxng and d1scharg1ng gas, Blood
c1rculat10n, How heart works, Secret1on through k1dney and S

-sk1n, Importance of transport system 1n 11v1ng thlngs f"

e

Energyfutiliéation;f Energy'involyed in dailyiliving;:;

te

Quantrty of energy consumed 1n Tha11and,. Heat value of

'fuels, S1mp1e apparatus measurxng electr1c energy,

]

'3APr1nc1p1es of use. of ammeter and voltmeter, Ohm s law,

fTransport of water,_mlnerals*'food and gas in plants, TRV

Propertles of re31stent w1re, conductor, 1nsulator, and fuse,s

Serles and parallel %ircu1ts, Energy storage,_ Lead storageﬂ@



»‘fr‘for Thaxland

ae;i; ‘Transfer of'energy;ifgonddcrfon,rconvecrioﬁ;{éhﬁfr
'n,fradiarron, Energy Sav1ng-' ' ' '
.IChanges of earth crust' EVldences of the changes,n;jcy
-Causes of the changes,‘ Weatherlng,_ Eros1on,i,be'j
‘“eTransportat1on, .De9051tron'l Formatlon of 5011_,1~*

’=Characterlst1cs and propertles of so11,” Sub-5011 and
top—so11° 5011 1mproveﬁﬁnt for cultlvatlon, 5011 ¢T

o

'conservat1on-“

Into space" Study ob]ects,. Studylng celest1al ob]ects,
Pr1nc1p1es of telescope,r Problems of space Journey,

”Magn1tude and dlrectlon of attractlonal force of the earth

:‘iaieloc&ty, Acceleratlon caused by grav1tat1on, Overcomr!g“

the force of attractlonj Actlon and react1on, Fuel
& '
}prope111ng,h Pr1nc1ples of 1aunch1ng spacecraft,;

._ﬁ o .
Characterlstlcs of spacecraft,_ Fr1ct1ona1 force ‘and ‘motion - -

~d1n space, gﬁnertla, Pr1nc1ples of 1aunch1 g orb1ta1 N

'fspacecraft'{ Fall of ob]ect,' 0rb1ta1 veloc1ty, Escaplng

-« velocity; L1fe 1n space, Problems on pressure and

remperatUre-' We1ght1essness and other env1ronment,_ Journey:

~

-:vto the’ moon and the return Journey, Moon, Mars, and other

':planets exped1t10n, Progress of space survey and beneflts



ﬂ,and change 'in, 51ze offcells,

_x'L"

- T P [

Matters affectlng growth'of

MRS S

‘j;ants, Growth of man,: Growth of an1mals w1th stepw1se

Pd

tchanges;‘ Reproduetlon“of plants,' Sexual and asextual

'reproductxon' .Bnllinatlon‘and_fert111zat10n, Plant

IMportance of both types

‘f of reproduct1on‘ Reproductl n af an1mals-' SexuaI : C;T)

‘fert111zatlon,ifReproductlve system of man,_ Pregna@cy and

':'bltth control, Asexualsreproductlon of an1mals,_ Art1f1c1a1

?1nsem1natxon of anlmals “~ﬂ;. }5.‘_ el '..
P LM

Populatlon an natural balance,t Dens1ty of populat1on-

- Populatlon survey, Ragﬁom $J;p11ng and popoluatlon census,
) ) . ,:- o .
'*‘;Populatlon 1ncrease ans rﬁs cparacter1st1cs, Matters

S W U
: 1nf1uenc1ng populat1on growgnd Blrth, death, and m1grat10n,vjv

-
./, .

VProblems of popula%son gr’ “‘nd thelr solutlons

Agrlcultural product 1ncrease, Reasons for product RS

*1ncrease,. Important products~‘ Factors affect1ng

Caaet

Growthé and reproductmn, S 3} t1on )

fagr1cultural product 1ncrease ‘Selectxon;~ Characteristi¢§jof_-’

v

'_soml and 1mprovement;‘ Improvxng struckure of 5011

h*isAgrxcultural products of the reg1ons of Thaxland Fertxllzer,:



ose3@6 T e RSN

Ut1llzat1on and testlng,' Crop rotat1on, Irriéationi_
El1minat10n of enemy of plants,' Bara rubber product 1ncrease

and propagat1on of aéuat1c an1mals

R

Industry rnyolv1ng agr1cultural products, findustryV

1mportant to agrlculture, R1ce m1111ng 1ndustry,->

Nutrltlonal value bf hand-m111ed r1ce and factory-mllled

r1ce, Nutr1t10nal quallty 1mprovement‘” Industry involv1ng‘5.ﬁ;.~

“f r1ce product, R1ce fermentatlon and alcohol1c dr1nks from :

r1ce,f Bran 011 product, R1ce paper product1on, kRubber -

1ndustry,” ImprOV1ng tbe qual1ty of rubber,- Synthetlc

5'-rubber, Productlon problem and rubber exportat1on problem,;'

<
'

’

Cane sugar 1ndustry,v_Art1f1c1alpsugar;n Aquatlc an1mal

_ Mindustry, ;Food preservationiindustry”

1

Sy . K : T L . . . e . . -
p \ . .

Transportatlon and commun1cat10n-' Importance of ‘ibf“i
transportat1on development,‘ Relatlonsh1p between the shapeu'

of veh1c1e and mot1on, Reduc1ng fr1ct1on,: Pr1nc1p1es of
i . ‘» . )
vehicle safety, Monmentum,_ Inert1a,- Center of gravxty of
/. 3 N J\}

;obJect, &afe 81stance of stopplng cars, Pr1nc1ples of motor:;];d

used in dr1v1ng vehlcles,, External and 1nternal combust1qn

_ englne and steam engrne, Gasol1ne eng1ne- D1ese1 eng1ne,..t‘"
. .

Land, water, and a1r veh1c1es, Bouyancy, Communacat1on,"

' Development of commun1cat10n,‘ Electromagnet1c apparatus for




'-_:Jpreventxon for polluted-water and afr,x Garbage and disposal;jf

'fand radlo, Usefulness of transportat1on and,

Ed

1

Env1npnmental cond1t1on, Effect offpopulat1qn:g&owth_0n;

*the env1ronment°' Env1ronmental ad]ustmenb fo;'the beneflt of7

.._@

111v1ng, Causes of e3v1ronment91 d11ap1dat1on

CauSes an
K g

2]

Pc!huted 5011,_ Effect of energy ut1112at1on on the

'” env1ronmentJ Prevent1on and cod?zol oflsound level

J'Malntalning natural balance

. R T e
t R ; . f ER
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Teachers' Gulde

e
( "v.

‘Lesson B .
Food and Energy : -
BehaV1oral 0 ]ect1ves'- After studY1ng thls un1t, the,f.

o . oo
~ -

}students shf”lu be able tO':‘ AR ‘ | o

| A l; tell that plants and anrmals need d1fferent klnds of{
| energy derxved from a transformatlon process._;"v

,ﬂgrfexpla1n that the sources of energy come from food

1

',-ﬁ tithat 1s produced by plfﬁts or from food cha1n.tﬁﬁt*;ﬁl

sn3lcte11\that food chaln ﬂs a transfer of e ley

stored o

‘s4:hdraw a diagram demonstratlng the energy transfer andf'“'

1?ener y transformat1on 1n 11v1ng th1ngs, from the ‘v_ﬂglﬁ

'J"begl'nlng of food chaxn to the end
"IS;Qtel‘
:-~fat mlneral,'v1tam1n and water, and the usefulness ,”“

-v'_of/these materlals and the1r sources.d,f

l . .
v1tam1n c in food.; S :'; i __@g-'

Ce Bf'do the testlng of proteln, Sta[Chf sugar, fat, and
7,ftell the elements that make up protezn,
'-Lcarbohydrate, and fat. »

lvfﬁ: S,fsummar1ze from the experlment that calc1um and,ﬁ

'phosphorous Z;e the 1mportant elements forj -

‘}‘ j' ﬂstrengthenlng the bone structure.
R ’ 7 , STRT
9. explaln the 1mportance of consum1ng varlety of food

that food 1s compOSed of proteln, carbohydrate, :



‘D.”,L‘!' C

oM

stores energY: thet

heat. & ; L AR ,Ae,ff,
"‘?*il tell that tespf:ataon 1s a food c0mbustlon at 5?;
.,‘;~ me :

o

,.."'
:éé“Hr

. &ze’that body °°“5Um99/d;%%er;nt amounts ofjtljh
;?}eeﬁff'eﬂergyffor aifferent act;ﬁloééﬁa and to know how}to/.y;
b “calc . he amoﬁnf qf/food 1ntake to su1t thesei~f
vd1fferent anu{&ic;es,, N ;
e P IE .

:explain the re1%}1onshlp between photosyntheszs and

,,./

. .’u;;'"‘ .ﬁé” .
) :lx.q::’;'=';m=—'A"==f";========~=========================i==========’====ﬁ===
{4 |0 : 1% . . . : S T Y N
S ole | ' : —_— oy e
B =R 20 Ot Sequence of the concepts o | .| Students’'yz .
:_gn TIiE bl B = in the lesson o e atavity g
8 83 : "*J’, _--...-.._-_-..-..----..—-----_---—-————- 2 f—'—'—_-‘-aj-—-pa—‘;w w :
A T P e | = + 1 Cp—
5 m-»ov_'%' ) _ g__-c g .g‘ E'E. 2
D2 8181 8 Lesson 8: oo ners 2|5BElz 128
L 8091° ). - Lesson 8: Food and Energy EiSlEIRIY v &
PAREEE e K N V3 : o L slolslzls |2 o
Ao lala e o o V=3[ |
G 3cs el Sl 2{mlO|o = el
- N B RS S o > |43t | S
. 8 0 | -] . sl lo| > o
. B e | I . _ , v|olo|s |x
ﬁa%‘a@:::fa;zs:: _===:==========:-========:=========.=‘=='=======N.—.=
e s Saded shubah daty 3 i i
2 {Life needs energy for- survival. . A I |
| . |EnfilBy for Iiving comes from food - R
|wh is produced by green plants L;
e‘. ."J_:. A
PR RIC R VA :

_10 perfotm the expeylmentfto demonstnate that fo%é f‘o'&

Colem
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Cup

B

i
11
p

[}
th -
ptaigggﬁyieo..
. . : y e

%

uteacherudemonStratéyffr o

J?:ﬁ;#;:::;:;:=#=;==:=F=:========;$=:x=;==== ;—:B]

tablea' -
) []

& picture” Moo

. Sequences of the Conceptsts-_a-i%- gtudents'
' ~in"the lesson ORI S § ac;xvzty

e e o o

M

ine sample

h
o 5

(B
i)
_’A

£

#. .Lésson 8: ¥ood and Energy

discuss on experimen .
- exbejﬂiment
draw grap

,ﬁfObtainldata
“hypothesizing< @

“Idiscuss . on o

I .

=S s ssssss=s=ssZ s s ss=ssss=ssss=d==S

S

~iexam
RS

-

~ Wealculati

I
Im
= W
[}
a
#
!

¥

Green plants. are able to change
|¥ight energy to- chemltal energy
. | < |which is then. stored in the food. |

| |This. energy is transfered to a;_*"

"3consumer. e :

TN

1 byf'Plants and an1mals change stored
1. lchemical energy - to other forms
before u31ng 1t.;_ B

/4 . . AT .
'L .j_There are many dlfferent k1nds of
.| - |food. and there are many ways to. 1T
R categorize them. One common method| )
14 | .|is to categorize them: accord1ng '
1 | te chem1¢a1 components.‘

,fi"ﬁ-; _ Testing fethod for sugar,'Staroh}' SRR
21 W '~~1'prote1n, and. fat. g” v y_? L ”;I S A RN R

,l N Carbohydrate, proteln, and fat - R R B
»vf__-are foq‘s that prov1de energy.~“.f“‘pt%

1 |- Protem 18 not only used to ool {’,H3 '

| prov1de energy but also to remedy L RIS g
‘lour - body.,Fat will help the body I

absorb energy.- : :

: 2_7~‘,°[vCarbohydrate, protein.and-fat -~ | 1] | | .| |3

“1 | |contain the same elements.These - ' o

_are Carbon, hydrogen & oxygen.

12 R Human body is also composed of _ K RN SR IR i O
- |different elements that come from JR 1 ‘

‘ food :

= o : g _g_‘ 4 | | |
1214 1 Do the experiment about the SR D B B | 1 13
Jor 2P |+ |importance of - phosphorous, that T o D R

‘ | . |leads to the understanding of the |
{importance of other elements in
the ‘human body.,, :

213 Study the 1mportance of an element :
L  |to the: growth of the plants. -

RERE N ‘2'5'4_,_.ff~._° '
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discuss oy experiper

'y

ta

prbhi.dé:.ti'njfb@a'ti‘6}1

—
TNl
o
%, jdiscuss -on obta3
N
55
0

e
W

’~?and the p0331b1e harm. of lacking

- lkind of food and-in the right

wf,food ‘stores. energy. ‘This’ energy

" different kinds ‘and: different

icalories.

Sequences of the Concepts .l"‘1>4 Studentsn
‘in the: lesson ol ;1‘act1v1ty

- - —— - o= - -

ple t

s-'-,‘é—_--—';_——_----”..-s.-—-—---——-'-‘-'q_q_—-_

ta;.

' Lesson 8:' Food and Energy

fegberimeht°

draw_graph

.teathéicdémdnsitéte S
. jiobtain .da

iexamine sam

-uca1c01ation

=‘================'=================
Mineral; v1tam1n, ‘and water are .

. Jin the category of. food that does
.ot give ‘energy, but keeps the

: body warm and healthy. ‘

—IRypothests | ¥

1)
1]
|
it
1]
It

' Test v1tam1n C in food | ;Ao' " f;jlﬁu
"~'Study the usefulness, the sources d_i.f°f
;‘vitamin. TR
ffThe 1mp0ttance ofrincluding eyery S . édid
“proportion, in the food in-take.j, |
" Ipo the ex eriment to verify thatk:”.l.i_:f;ij
ucan be measured in the form of heat. .
' 'Bach kind of food ‘contains {F"H';m'sl.:t_;,f
: amounts of energy. "Each. food’ |

‘ ‘lcontains. different amounts of

Food combustion can octur at body N IR R ~*!'
temperature and release carbon N D N
dioxide, water ‘and heat energy.
-This process is: called respirat1onr ,

. In respiration, chemical energy
‘will change to. heat energy and o
Jother forms as well This reaction -

need enzymes., - ’

]leferent act1v1ties consume"_}g TR 2d
'different amounts of energy.s,c B B (e o

E Study the relationship among -
energy, photosynthe31s and
respiration _

& pictures. ' ¢

R



~Summary of the Important Concepts of thé{;esson:x.‘

[
VO; B

The a1m of th1s lesson 1s for the st%gents to study about
'afood Food is the source of energy for every 11v1ng organlsm.
'iGreen plants are. able to produce the1r own food by chang;ng |
1asolar energy to chem1ca1 energy, stor1ng 1t 1n the form of food
:Anlma&s are not able to produce thelr own food and thus must ag
'::depend on green plants dlrectly or 1nd1rect1y._;_iﬂ'»f‘;il,: Ty
o There are dlfferent k1nds of food such as carbohydrate,:f

vf;protexn, fat, v1tam1n, m1nera1 and water. Each food has

Jvi.dlfferent uses. The f1rst three foods grve us energy, but pot

”'ithe last three whlch are necessary for gro 1ng and 1mmunology.'
k.

,gThe studyfvf food testlng and the know1ng of h0w to Calculate'~"

fthe food calor1es, 1nd1cates that the fpod we - eat must contaln

'every k1nd of nutrlent and 1n the r1ght proport1on. The lack of

'fr nutrxent 1n the body causes dlsease._ Stufents w111 also study

"the dlfferent forms of energy we coqsume for dlfferent ﬂ -
dfact1V1t1es.. Thls 1nc1udes 1earn1ng that the process of9food
7fcombustlon needs enzymes,'and can occur at body temperature."

nThlS process 1s called resp1ratlon.' In resp1ratory system, the

l"chem1cal energy w1lr‘change Eo’other forms of energy before 1t

. .«:'

can ‘be used ,iFor e&ample heat energy or k1net1c energy.yvrh1s
i )

:-'energy is used for l1v1ng.:'“

f_Class t1me‘approx1mate1y 12,‘periods.f

) . % . . .... . g . . i
\

Teacher 1ntroduces the lessson by d1scusszng the d1fferent

forms of energy and the1r transformat1on, correspond1ng to the -

ooese



e

fﬂprevxous lesson.. Thenj the teacher asks the students whether ?,3""

'-:;}plants and an1mals need energy for thelr.11v1ng Where does

'~,3ffood 1n providxng energy and for grownhg.; The_'

‘/“N

”7gthis energy come from? Then the teacher leads to the top1c 8 1._,f.v

- . S

T1me suggested 3ﬁ mlnutes

.)'

?gﬂTop1c 8 1 What 1s the source of energy?'}

Teacher rev1ews the knowledge about photosynthe51s and the_hh, :

' transfer of” energy 1n food chaln, by us1ng the plcture and the
guest1ons posed 1n “he students' text. The teacher then leads

.

'to the follow1ng conc1u51ons'J"
1 The pr1mary energy comes from solar energy throuéhlfﬁ'

the photosynthe51s.:fil..~7-" d : :

2. The 1mpotant source‘of energy is food ‘that 1sgh”ﬁx
htib»910duced by.. the green plants.,ﬂf‘ | L

lfddB;IFood cha1n 1s a transfer of chem1cal energy from

groducer‘to consumer.' . | .
”4:fChem1ca1 energy that 1s stored in food can be usedy_?
vj only after 1t changes to other forms,_for exampiew?;
'kznet1c enegy or heat energy. ; - |
o T1me suggested 36 m1nutes fﬂ7' E
.'Toplc 8. 2 Food “}?“?“;;fhﬁl;hbyﬁfﬁi:ﬁj f.ifi.fr'5~:r ffyi ;{Qg‘"-
.f‘bf’ Teacher asks the}questrone posed in’ the students'.text. riﬁl'a'h

; ‘The purpose 1s for the students to be aware of the 1mportance ofihh

he_teacher
*asks,.“How many klnds of food are there? What.

of each k1nd? and 1eads to the sub-top1c 8 2 1

.‘,._‘. J

’$§the usefulnesSg;‘ff



f;?{fl”ytifzsg O

Sub-toplc . 2 l Kinds of‘FAoa”.‘?Q;,,

Teacher dlscusses the cr1ter1a for categor1zlng the k1nds

of food, 1n the v1ew of the detaxl glven 1n the students' text. ,v

o

'7 Then asks, how are we go1ng to use chem1cal method to categor1ze
fl‘ the food type’ ?'” |

LR . A L .. . - 4.

"

1; Erper‘ment 8 ld-Testlng Nutrlentsb1n Food
E The a1m of thls exper1ment is to teach the student th to
-::test carbohydrates, fat and prote1n in foods..: | :‘ _ C i
KBehav1oral Objectlves.' After the exper1ment, stodentfshonld:beff
" able to-'-d': e A el T
,1 test-for.carbohydrates, prote1n.and fat
7fhfi@ﬁ;:2;1tell whrch nutrient 1s contalned in each food,»_,‘
| -?3;.te11 that sugar and starch are carbohydrates, _
45§;ﬁ§éi; that carbohydrate, proteln and fat are foods
“;”féﬁét provxde energy, whlle water,'v1tam1n and m1neral
f:J;}; are, foods that do not.fgf?ff; if{h"h L |
PR "f-"'..'.“.u S e

b >,ﬂa+_ - .
ﬁ'ﬁk'i 4 n‘-*'“'r“~f“ T R el . ER
'Qstﬁlmersdﬁgested dlsussuon before exper1ment 10 ‘min.

,v‘rY. . M "t

3

"-“ i-&'? experrment :Qi}“ﬁ'flfqﬁ_;40 mi?;-“*“
' H ]r;‘;l_ ““.A. . oo o I o

dlscussion after exper1ment .20 min. =
\;.,7:‘:' BRARNETEIN total ‘ "; o ; 7';'“!“:{“.




'Preparatlon

" mark "-" 1n the table.

:1; Prepare iodlne solut1on by u51ng 2 grams of 1odlne,.:‘
4, grams of potass1um 1od1de, and 1GG ccs. of

0 : _ Lo

d1st111ed water. “St1r and keep it 1n_theqr1ghly_ef‘.ﬂ.~’

.closed bottle.---

2. Preparatlon of bened1ct s solutlon ~' @

3.'Preparat1on of blurate solutlon

'4.-Prepare uncooked egg wh1te by u51ng 2 egg wh1tes, JN‘5;=%‘;]'

"“stlrlng them 1n water,‘and shak1ng them well.

“fD1scu331on before the exper1ment

1 Teacher exp1a1ns and makes sure that students understand

the steps in perform1ng the experxment.

’ .

2 To record the tesults the students should‘do the‘

,jfollow1ng if the color of the solut1on does not change, put the;ff”

e.coloradoes chaqge,,put thevname«

o : /

~Chemicals and apparatus . "g;irg_.v v
———— . 7 , — < T
oo items - . amount/group . total for 12 grs, - "
o ‘ e (4 students) ;h' “.(48 students) ..
‘1. starch 1 g 12 g
'+ 2. 'glucose lg. . 12 -
.3, coconut oil_ "2 cm 24'em o
4. eggmhh1te et 2 eggs -
, 5. milk _ S 2rem 24 cm oo
6. distilled water, = | 408 cm’ 486~cm'ﬁ
: '7.‘Iod1§e.solut1onJ 1. 5-em 68 cm
-,Ns. ‘Biuret: solution 17 5 cmy 68 cm .
9. Benedict’ solut10n‘y#~“- 5 cm - 60 cm
18.. mid-size test tube - 3 36 .
_.12.;wh1te paper 4x10 cm -1 12
$113 dropper o _ 1 12
.14, syringe 12 ecm - 1. 12 .
" 15, beaker 1066 cm - 1 12
v . - S



s

e
[}
1

- T I

of! the color in" the table.r ﬁhanginggcolor7means,7that4“éolorﬁi”
o T e i e
has to change not Just hue. ;3?'3~rf;f

‘N

"]3; Remrnd the students not to»add water 1n the egg whlte. ‘

They can do the experlment, w1th the egg wh1te 1n th1s form.-
7 | 4 Teacher should suggest to students to test the coconut
| 011 last,:asllt is difflcult to clean, Wast1ng class t1me.bn'f

é. Food that reacts w1th benedlct solutlon g1Ves yellow,_:‘

yellow green,'orange or brown hue._,Students ‘should record only””
QB' *these reactlons 1n the table. If other changes occur mnrﬂﬂﬁ?"_*.‘f
, mark n L ::‘- . o e .f o R .
: Samole‘kesultsg.'} . ..3' RIS ‘e:j_};féfﬂvf

i‘ . . Sy : . Vo
N L S E et R A

“”':,;i_fgﬂﬁv JFoo Lo Change Occufed “.\‘ ;
: '.Subé.‘t_aqcév e : — — ‘ :

0 tgsted: Todihe sol. | Benedict sol.” |.
~Starch .| dark blue | - BN

,  ..Glucose .| - | orange/orange 1. -
S AR ' . brown :
A S , | :__(.

| Egq Whitd < - | ""'*j 01 purple |-

CoomMilk |- e orange/yellow “"Rurplé;ﬁffJ =
2 P Do ‘brown = T e SR

. cocomut |- - »'=-' '1.9 ”', A DA SR translu-
£ o0il . L Ce e N T . cent

.

Dlscuss1on after the experxment

Mk T,
LR 7

Teacher gathers the results of every group on the
.blackboard,andlleads'the class dlscu331on ‘in order to summarize f

‘thats 4-1‘~ « S 53. DT (:.»,A : ':‘ SIS T: ;‘a:j_ R



stal&h 1s a carbohydrate thht reacts chemlcally wath

:1odine, g1v1ng blue color to the \eactants. s

LA

2. glucose, same as star\h, 1s a carbohydrate.,It does not.j
L react w1th the 1od1ne solutlon, but 1t does react w1th the

' bened1ct solutlon ngxng an orange color to the reactants.a

~

3. Egg wh1te and m11k are protelns, ahd react W1th b1uratefﬁ L

7'psolut10n glv1ng the reactants purple color.; )

4 Mllk contaxns lactose.‘ Lactose reacts W1th benedlct
'»o]solut1on glv1ng the same result as glucose.- M11k 1s also a
3~prote1n, because 1t reacts thh blurate solutlon g1v1ng purple S

acolor to the reactants, the same way as an egg whlte. 73'"

= 5 Coconut 011 1s a fat, wh1ch when rubbed on paper makes

":‘1t translucent.

o 6 The test1ng of any klnd of food, can. be done by usxng

“7fzod1ne solutxon to test for starch bened1ct solut1on to tesﬁ“
‘for glucose, b1urate to test for proteln,_and fat could be
ﬁvtested by rubblng it w1th paper. : | | |

%jdi.. Teacher lectures about the usefulness of d1fferent k1nds

:fof food ¢1nc1uding malnutrltlon wh1ch is. presented 1n the

7studentsf‘text._-;

E Su99e5t1ons 1 j‘,ir"r--: T R VR
1; In addltxon to proteln and glucose,'mxlk also conta1ns

A e .

?‘.fat. However, due to. the' small amount present, it cannot be

"fdetected (by these technxques).“‘u‘

3 v' 2 Teacher should use !resh .ilk But 1f 1t 1s not
~765veniéiffpcoconut m11k can be

IR

ed 1nstead.~



"qt.the solut1on w111 change colog

3 Another_method to test prote1n 1s by addlng N1tr1c ac1d

h'to the solut1on that is be1ng t‘V‘

‘0 yellow.,ﬁ.ﬂ;j.,_

;>‘4 The orange oolor occ%* because cuprlc (copper) reduces e

Sy

r'to cuprous oxlde 1n the reactlon between sugar and benedlct

' a_solut1on.,

'i :bened1ct solutlon glv1ng purple color, falled.

PO : L

5. Testlng glucose w1th hened1ct solut1on, wlll sometlmes
n'hjproduce yellow—green, yellow or orange hue,'depend1ng on the-lu,ff;‘
h'amount of sugar used l If sﬁgmall amount of sugar 1s preSent,

ithe solutlon w1ll change to yellow-green or yellow., If a largeq&

““amount is present,,

.

e color w111 change to orange or

'orange—brown.'ﬂlfﬁ-

~:1s no glucose.' That 1s why the test1ng of an egg wh1te w1th a

N
o

6 Test1ng proteln with-a solut1on that conta1ns copper and

1sod1um hydrox1de méll give purple or purple p1nk hue. The

v

'ftpurple substance is blurate.; When bened1ct solutlon is addedl

’1l1nto the‘foed\conta1n1ng proteln, the same results w;ll occurl'jb
'fbecause benedxee.solutlon contalns copper and. base.,_

The other top1cs and exper1ments are based on s1m1lar

structure. ”“\*‘ L R P

Yo

.eé.' If protexn is present, A

fchanges ‘to. other color,zxt means that there ,.7
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Students' Text f
Lesson 8

thood.and;Energy o ‘f53?

Students have learned that there are many forms of

e energy.3 Energy can change tozfrom one form to another, such

B T
.

@as the burn1ng charcoalt Chem1ca1 energy stored 1n charcoal .

d“dw;ll change to 11ght and heat when used 1n cookzng.,gahei' 
_transformat1on of energy has many uses. In our everyday life;

“%we interact w1th dszerent forms of energy. For example,

',Jelectrlc energy, sound energy, mechanical energy, and lxght
- e

.

'.'energy. Every 11fe needs energy,uand transforms 1t according‘:wu

e

L o _ .

_ >to 1ts own use. For examPle, grow1ng, moving and A

-.4 W - . .~r , ‘.

'“_-reprdaucxng.‘ where does th1s energy come from? :
' A o S

é.l Where does energy come from’
ORI Students have learned that green plants are able to use
,solar energy for producing the1r -own fLod, wh11e animals and'~

}other 11fe forms cannot. Bxamxne the plcture and answé? the

“following questlons. ;%ﬁi;sun

;l J}ight energy 'g:' -:_ _]Z‘dds; '
carbondioxide : o

LY gl
' ' | R “""‘éﬁ,/‘b»}ﬁA S
. watetr&ninerﬂ\"\:-—,‘(_;ji -f Tl
e pic 8 1 Photosynthes*ls and Food Cha‘ln »

-

- /



lfe”What is photosynthefls° Whatfdsnhecessaryeforl1;:d5'
‘;iphotosynthegis? L | : -

"\,.:" oo

'fljwhat do producer and consumer rnean'> ﬁon'doithéy_f

I / '-':_'-'_j'?diffefo
;».ﬁjpvfp?gpgrom the plcture, what is. the pr1mary, se°°“daryd§”"?,f

.7

*vand last consumer'>
-“éjHow is the photosynthe51s 1mportant to 11fe9g;g»“~'

In photosynthes1s plants w1ll transform lloht energy’

llnto chemlcal enegy and store 1t in the form of food pThej
-L‘.‘A . [

¥T plants produce the follow1ng food‘sglucose, starch, proteln,afipt

and fat.: These compounds are stored in eﬂery part of the o

plant.} For example 1t 1s stored in. the leaves,vtrunk,,:oOts;f"’

i;and seeds., Plants w111 use them as a source of energy for'

thelr act1v1t1es. Anlmals and'other 11fe forms that do not.

(R

L

have chlolophyll are not able to produce the1r ownifood'andj

must depend directly or 1nd1rect1y on plants.} Plants are

o t

called producers.. Anlmals that consume plants,‘d1rectly or-
“- .'.4

1nd1rect1y, are called comsumers. In th ;food chaln,lth1s

Ry S f',,' S

consumrng process transforms the enevgy of food The food A

that an1mals consume needs to be transformed 1nto other form& B

of eneﬁgy, before 1t can be used. K }-{¢?f*?.,,$jf o
: o ;,l‘ édr Wh;t purpose do. anlmals use the food°;vi‘ R
fff'jf'in vl Is there any energy transformat1on when anﬁPals ;iz?w

2 [ L o .. a’

e T o .

v."'
RN

e,

'f':- Draw a plcture showang the order of energy

’

transformatxon 1n 2. food chain,,s artlng ffom the

S - B e S
P Hlight energy to the last consumer.g S 3
Ce T D VAL

B o ~

-~



1‘8 2 Food

o

;_- What 1s the flrst energy 3f 11fe? whére'does?ftj

T

come from') ’ .\, e
Human be1ng 1s a’ consumer, and food is a necessary

5fgsource of energy for hls llfe.‘ Th1s cdﬂ be compared to fuel

'Ffthat keeps the machlne worklng We w11& contlnue studylng

Jabout food 1n what follows.‘ r-;fi,,diJV

S

Dld you ever fast° gHouj

| fto human belngs or animals that experlence food shortage, or

‘

<, plants that lack water ox 11ghtiffWﬁy Do you ever th1nk

\_about what i food" What is. 1t composed of? How many/

'_dlfferent klnds of food are“there"’How they are useful? How

-

-;,we choose to consume food to obta&n useful energy from 1t°“ ‘{i?h

:'Why 1s food a source of energy’ The follow1ng lesson w1ll
ﬁfdenable students to galn a better undeﬂstardlng about food

-

8 2 1 Klnds of Food ﬁf?fhhiilw ,"rff

SO -

Food 1s anythlng that 1s consumable and prov1des beneflt ;s

to the body.m Therefr
| B3 i .

are many methods to categorlze them.‘ For example, taste,
(S ;

"used 1s to categorlzed food‘components.; From analys1ng

'f‘d1ffere1t kxnds of foeér~ft 1s found that food 1s c0mposed of

'mang substances.. Each substance has dlfferent uses. Thef

- \1.,.

_Uﬂfollowlng experlmént is to teach tbe?students howfto test‘

fre many klnds of food, as well CLE there :

1d you feel’ What w111 happen'gﬂf

‘type or usefulness., The most accepted method that 1s often P

‘" 3



" ‘Experiment 8.1 .ﬁ;i;ft;ing;o_if ferent Kinds of Food -

;gbirectionsy

w»

j»other 3 m1d S}ZG test tubes.;-hf{;ﬁ:"

'the cpahges that occur.,;-'”}"

267

;i;' Put 1 spoon (no 1) of starch ina m1d-572e ,ﬂf“‘

7test tube, whlch conta1ns 6 cm. of water.- Shbke

2

'well Then d1v1de the result1ng solutlon 1nto 3'

‘fequal portlons, 2 cm each, pourlng them 1nto b

‘ TR

‘Ffzg Aﬂd 2 dr0ps of 1od1ne solution 1nto tes tubej}?t
fno 1, lﬂ drops of bxurate solut1on 1nto test tube,ﬁ

fno 2 ' ObserVe and record the chhnges;thﬁt occur.fh];
€.3.? Add S drops of benedlct solutlon 1nto test o

f;tube no 3, then boxl the test tube 1n lﬂﬂ cm of

jb0111ng water for 5 mznutes. Observewandtrecord“'

o/ Use Small amount of starch and rub 1t on

wh1te paper 5 or 6. t1mes. Look 1nto-the 11ght, g

-

and see if 1t»15 translucent or not. g} f.
AT N t& T

59 Repeat step 1 ;ﬁ but thlS t1me use glucose

Jlte, m11k and coconu 011 1n that order..,

Don t add water 1nto the last three foods, but R

use them dlrectly.v Record the results..ﬂﬁhg_
. . . K T . PR §



268 F

C .

afTabiéﬁofgﬁecoﬁddﬁtfﬁkperihent:B;i*'~u:_‘f'hﬂu’pai»hKWflh:]ff5?-”"

%"Q Bened1ct Rub.with
sol paper T

P T
SR ERESEREEERSETERH

p*gstarch
2“fglucose ;'"""
Gfegg whlte ¥

gcoconut'oil_g

W;;Erom the experlment; do starch and glucOSQ;haue

't the Samd property’ lee reasons.,h'
%;Starch -and glucose are carbohydrates; but g1ve
adlfferent results.: Can the student tell thCh

‘solut1on should be used for testlng starch, and_V’
‘ s vo-ga.Qf,
”whlch solutlon for glucose? -Q';Y B ﬁ:_ﬁ.. KA
- : IR 5 .-

5:x7-'what k1nd of food reacts w1th benedict S

'solutxon, g1v1ng the same result as glucOSe? B

;5;¥f1What is: the result after dropp;ng the coconut o11
"“f[hp'dffon paper? If you want to know whether food
| nhigcontalns fat, what should the students do?
ﬂ;ngg wh1te and m11k cthaln protezn.t If you want‘

'4.fto know whether food conta1ns proteln, what should «A

L:’mfiYOu dO?‘?l_,htf ;ﬂ ‘hlﬁ‘

LUl AR S
“f{'é_From the experxment, what klnd o}

N
] . A



Student has tested three dlfferent klnds of food._;}f!f L

T 7
n:VCarbohydrates, proteln, and fat. Carbohydrates can be

"yfcategor1zed 1nto 2 klnds' sugar and starch*v There ?re many

‘V3yk1nds of sugar, for example glucose, lactose and sucrose ,‘ h

-(wh1te sugar).y Glucose 1s used 1n the experxment, and reacts ﬂff

-

“f“}wlth bened1ct solutlon._ Lactose is 1n the m11k and produces ;“

"Jﬂfthe benedict soluthpn.-‘n

“the same reactlon._ However.sucrose does not, exoept when

»sb011ed wlth benedlct solut1on for some fﬁme.k Sugar that

'lcomes in the urune of a d1abetes pat1ent,_can be tested w;th

~

]

t T

T T T N A At
'What-kind of sugar.is contained in urine?

PP SO RIS
-

Carbohydrates cproternf and fat are 1mportant for 11fe.nﬂ,»
'"They prov1de the energy that 1s used for warm1ng our body and :

L )
,‘for working.o Most energy cqmes from carpohydrates and fat.

>

I ﬂProte1n not only glves us energy, but also repalrs our’

k forgans., Fat not only g1ves us energy but makes up parts of

E-;our organs, for example nerve cells and braln cells., Body

h}fw111 store food 1n “the: form of fat and keep 1t under the tr,fvi’“

Ve

'{iak;n. Thls w111 protect us from the cold weather and keep
~_Hlour-body warm;i Most 1mportantly, fat helps dlSSOlVlng of
;some of the v1tam1ns that body ab%orbs.‘ﬁj . B o
| If the'body lacks protein,‘the grow1ng,process wrll be

' ;affected A child that lacks protein, will not grow, w111 be
H'gweak, and will have low 1mmnnoiggy. rﬁome look very th1n, but f;

."/’

. ) . S : _‘I-_..‘:‘,‘._(Mfl-‘>
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| others look swollen. The skin becomes rough and it may cause ¥

" mental retardation.



