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During the past decade, new biological curricula and 

courses have been formulated. and incorporated into New Zealand 

education. Implied is that this 'new• biology 1s also a 'better' 

biology. 

HoweTer, recently t•o trends have been nottced. Fi retly, 

the world wide 'drift' from science,: continues unab :ted. Secondly, 

research in biology, especially in 'pure' biology is declining. 

The 'drift' and the 'decline' in research continues in 

spi.te of new curricula at ~.-, -:uctory levels. The drift from 

biology is obvious at the break between secondary and tertiary 

level education. Some factors whi.oh contribute to thi8 drift can be 

found in secondar,y school biological education. Quantification, 

reductionism and factualism have been described. These factors can 

be classed as consciously or unconsciously held presuppositions 

or assumptions which are held by biological educators. They m93" 

not know that they hold theae presuppositions, but curriculum 

makers and text writers r veal them when they writ • Exploration 

of the unatated assumptions, possibly held by text writ rs and 

curriculum maker , is important exercise in this the ia. For 

example, biological educator mq neTer explicitly state that t 

'new' biology is a 'better• biology. Instead by thei r writing it 

oan be concluded that they do in4eed make this aasumption, 

tt biological ae&l'Oh i 4eollning and a dritt trom 

biology is conttnut.na, it aeeu neoeaea:ry tor some unsta ea 
aa umption or presuppositions to be made explicit. rthenore, 



t 8'41l1Slon ot ,ti. ol>a•n•t.• phae'.e, and the iaoo~ 

b r., •t et W· val ta 017 - _. O\dl 

oa'l theor.y, if ~ lo ln\1!..i,' 

oou14 nro~ Wljh'tllO(IOX• ~ t ttul appneobt• to 

, 1 .. SA uoioa. s "'Ul:IIO<l.tl.7• u • .. 
·l"ft0Pd,e4, tho 41'1ft troll bioloa e • 

he e4 -•- •• ooul.4 a4ff1'\00 tn te ,.,,. 

bS.o.logy wi thorut "'•lng h truna ~ n f. !\i. t••• 'loacnre·r• t: 

• blologt.oal ,e o could b 1 t t 

uM~Mly neaJ.eet P'OUP• "MwJy • to be 

aoteri et by b.a'rin o""i t4ti on:, •h1ob. if 

au ta1ned, could benetit tutun blolog1.a-1 aearoh biolog1oal 

e4uo ton. 



During tho nineteen sixties, prescriptions secondary 

aohool biology were changed. iolosical text- books, laboratory gu14e , 

curricula l e b modif' ed. he old ' doafish - earth\lOrm" b ology 

had been transtonnod into a. 'n , bioloQ, hi.ch atre.osee ooleoular 

aspects 0£ biology: 

"Tlurlne th p year or t o, the 1 . -niology 
in full oi'f'ioial garb h begun to t e the secondary 
Gchoola by oto 1n a fashion uncomfortably reminis-
CEmt of the tri1P.ffll'\n•1P1:t progress ot tho '1 • ath ice . 
Introductory courses in biology ore being renovat , 
wi.th the crnph,.ulis shti"to from or.no and dogfi to 
the beaut ea 0£ nuele c acids . 

'lot the most exolt ng end oigntficant aspect of 
recont progress l e pr.ea sely 1 e re: perhaps for the 
first t me - or at least more 1ns·stently n0'\7 than ovor 
bofore - the key them of a scientif c biology ie 
booom:1.ne a re~~ity instead of a pious :iope. 

liat t aosoo is the dl velopmont of a. uni f ond 
guantitat1ve thoory of 1ow liv1ne: orgon smo fu.'lct on, 
xpreo od in terms of _,ho ::i'.Jst fund mental explanatory 

concepts th3t can be us • " 

(notner 196')) • 

e-tner does exprees . , c:.mccm eb.)11t t he enthus asm 1th 

1M ch edueational. pol ey- makero formulate curr l cula, but t e sur:1es, 

it se , that t M ch&"l(.'9 r ' old ' hiology to •n ' b·oioa can 

do notii ng but eood tor t futu of biology. 

In le• al d , in vhe nineteen sut , policy-

C (1 t h oditiootions in biological e<luo on re necee ary. 

Sixth tol"ID o I'S a re novat 1' 4oecr1b 

by .... gu1 h 

Currie t t 

(• 08 8 8 1 9) . 

p 0 h to • cl h aleo 

publia " h an oyolo e 

to s 

• 



hip , 1970) . 

t a so probabl t hat the fifth f'orm b ology 

prescription i.s due tor mod fioation end upd.a:t g 1n t o near fut • 

he cost of t e ·)laborate and extene ve puliU.cations, 

d the fin ce necee ary f or raw materials for pract1oal :work, ie 

large. policy: a.kens had to convi.nc,r; t ho I'epartment of Education 

that the e n o uro would give value for rooney, ?hat they s em 

to r ave a i eved plausibility is sur ely so i.ndi oot ion or the 

t huairuim of tho policy ers end curriculum dovelo rs . 

Jn 6(Jneral tho ' net1 ' biology' :ln ~ 8'0' ,. al.end haa been 

baae4 upon the t\iol ogioal Currioul Studies oour es loped in 

Colc:,ro4o, n. :;. A. T fi1utflel4 Poun4at on of tho Uni t 1U .. n6(!om 

hove also been used as a. -,odel on \'th ' oh to develop 1e 7 ealrnd 

M.ologtoal education. rt thus seems t l.,c1.t the trans .~· rmntion f'rom 

' old' to •new• b1ol og came about as a result of muc, . caref ul 

planning end convincing. ""he \:,Ork r equ red in the or onleat on of 

• i.n- service trainin6 courses • t o keep biology teo.ohero a ere of 

the types of chongee beine :--ought, in the CW'l"i.cula must have been 

tupendous. 

Enthuei m for ohm . was probably c:Btalysecl by en 

ion biology to ha arri point l"8 

N'fi luti n w t 8 place. his Y<>lutton IS to 1 

t b1olo wo tn te etr:, t 

moleoul• • 'tt tbt. oooura, biolo would to atn1ng 

e l to ie rt• I t 1rould t 

et tut 



,. 

at the olecul.ar J.e,rel. 

his situation e to -t mp type ot ortbo sis 

or •straight- lin evolution•. Lhat is,the future ill be exactly 

like the past . ' he past succeeaee. of' moloeular biolor,y, it is 

assumed, • 11 guarantee its fut ure. he policy makare in biology 

seem impl i citl.y t o have acoopted th s s i tuation. Yet t really 

means that too future will be non orthocsenet c . If b olo is to 

' 8dvonce• th future muot be cont~nusl.ly changing. ';°'lius there soemo 

to bo a paradoxical situation. 'i.lhe policy ek rs e.ea a cuaranteed 

future for moleculnr biology, while on the other he.nd b olor.v in 

general will keop changing. Also · t means t hit poot success io no 

guarantee of' an assured future. 

I t is the res pone l bil tty of b olog!cal educa.tors to 

prepare future reseo.rchere beginning at introductory 1 vela so that 

they con enter re ear ell groundoo tn the relevant approaches 

and 'inf'orme.t on. Consequently biolor,ioal eduo ... t t or, i s Vf' ry 'lclportant • 

. 1ut , de • i.tc the ne'flly develoroo. courses in biolof.Y betng 

set in mot·i on on o no.tional scale, a major riroblem has arisen . 

"'he •sw:tng• or ' Drift ' , rom ~ctonoe. 

'1h re s e nee n eati n g trends wh· c i a p roolating 

throuei,iout so1cnc inclulling blolo§: 

(I>. 



h re a a • t science•. t 

from overseas {Br ti ond Mmerl.o oumaJ.a) but 1 t 11 be hown 

th t th ' swing• ia ~ore sp ad thm thin. he jor contributing 

study to the • ne• r • drltt • from science 1.o the> nton eport 

(1968) : 

"For t present it s clear t r at the trend " tli 
t aeainst ec1entif:lc tudieo oro cenoral and by no 
meane cont ,ed to ,. stem Europe or ev t h orthem 
!1om1.sphore. 1t is therefore the more lik ly that t y 
st from very d ep oea.ted ca.uses relating to the 
nature ot tho -peal of 0 ·.ence ond teahnolo&Y to 
young people und r many div rse eduouti.onol d aocial 
cond:~ t .. on • " 

("' c.lnton t>e,,ort 1 )68, 
f;a.roe; rtlph 125) • 

·~vidonea ug!;Gsto that a numbnr of t~ors may be 

ountributlne to tho • s ntr.': 

'"111,e pre nt posi.tlon, h over, s tLat dos11 t 
the i.opro ci ve advo.nc o of' r.:iodem reeK1 ot, and, though 
in the mortU"ied o ~ of th Dalnton ·:oport, 'noti,:nc 
just i.i'iea e. movement ay from these sub jeot o in schools• 
si.: th fore..arn hnve revealed somottr ng lees thllll z • for 
ecir•nt; fie studies. vn thi.s point there io 1 c ..1rt 
to bo ucrl ved from rec n;:; atori e of a recl.uot in the 
s. ing from so enoe if; as soema like , all t .. at i. s 
he.ppentnn is on adjustioont of subj0ct oho·~ to t e 
econ o of tl higher education market pl 

( • Layton 1J72) . 

9 O ndly, i t ia pro:ao,:tioD9:litz h1 imp rt t, 

llbich (acco g to D = 

(Thom~m 1 



,. 

he at t ti for ustral a ts little d.itt nt 1 

",.,he 1367 n l'8 also a hey 
1n that y more thm t t.y thous• n w 

rgredu. es t ared t Aust ralian Univ&rs ties, 
YI . 6 r cent of t go g tnto the sciences 62 . 4 
per cent 'into the arts fields ••• 'L'he national i'i .a 
for 1967 • showing in one Y" a.r a .fall of :; per cent in 
the proport on choooinc sci n e, strlkin indeed. 

d e.1 t the t do ot the 1962 period re 
continued 1n 1967 - and on the face of it , cons ider­

ly a.ccel rat d. " 

( homton 1 68) . 

d epread 

11 
••• ln 1962 tho total ntunl:"'!r of undcr-

gradu es ho enrolled at all stral. un~ veraiti s 
•~' elo e to 14. 5 th uaaoo. or t , ose nev, und rgr uates , 
53. 4 per c,.,nt enroll n a rta and 4(. 6 per cent 
enrolled n soionc • J'n 1 %( tht;i total !1ad grown to 22 
t hous , m t he proportions became 59. l+ r c nt '\.n 
arts and 40. 6 per cont in o ences. tn f ur ye s the 
fore . th proportion oos ng science :-:.&1 fall n trom 
46.6 per cent to 40. per cont , a deoree.se ot 6 per 
cent; at t a e time ( d neeeea ly because Tam 
tald.n6 tmple 3ftd exhaustive diot.otomy) the proportion 
chooai.ng arts increased by f per cant ri3in8 fr'Ol 53. 4 
per c t to 59. t.. p~r cent . ·• 

(Thomton 1 ')68) . 

(1 ) • 



or 

"Boys tn upper to Sn our 
c asingly re Jectin s ce 

- t report oste.blishea this as 
a f"aot • supported by undant convt.-ioing statiot cal 
evidanoe. o bald sta ment neede s . empl t'i.oati.on 

t · l tuat:ion ie com;'lex , odying several disti.nct 
trends. . hue • 

) ,,ore youne people aro stcytng on At school - t 
rwt anal ixth form is setting b geer every ti • 

b) s a. result of t h s G rOl increase, the absolut 
numbell' of pupils tald .. ng actentU'io subjects is otill 
inQtteOS!eG• 

c) N rtheless the propo ion of se1ence st onte 
ste.,in6 on at school ta oteoo·· lJ' declining, thus 
there 1~ relative decrease in oc enoe studoots . 

And 1t t o l t mentionod trond oo,-.tinueo, then 
in th very n er future, the absolute number of 
oandidst&s com'lng fol"IJard f1'0m school to 1.miver ity 
to tud¥ science or tochnolOBY 11 deeroiu;e. 

As ti Report mphasises , it is f •'.l t h'!. :, etream 
that o eet oost of our dent:tsts 1 vetori.nnriens, 
eoient:teto , tecmolo sts and en,<.rlnoors. \ e Loro 
t he •tekingc of an ala.""'!:l ne nut ,mf'.l s · tuotion hi c 
co· •ld joor .. ~..rd se notional devclopmo~t i.n the 1 )70' a. " 

(BriM 1%8) • 

· r t ia c ,on,.1aoe t Lat t i~e f'ace of sci.enee can 
now transtom itself ith:~n a dec10c; less !"11rn:u..nr 
are recent changes in t he patterns ..:,f' rocrtrttrncnt to 
it . Against every eoono1ri. c o!' educat onal predict on, 
the pro rt1on of young able men .-:ll"l,J •·omen enterlne 
phyei.oal so once aub.:eots e.t ::;n e.l l.eh un'ivorsiti.ea t.as 

gun to aocltno . " 

(L. 'Tudson 1968) • 

.. he ro ono for the ' drlft ' probably ry complex. 

ple, ono ro on be that t here is opportun:1. ty to tt pt 

BUb ots rtiary l elG which not of th e ool 

f on also be imrol • E d co f' or 



·7. 

COB't'OlrM~1on. 'l'he otbor on i impl,y th 
openin t n o4 biliti s tor study c r 
areas that oither not been part of tho high 
e ool eduoat on, or hf ~ b n oh lo int rooting)¥ 
taught tl ooionce. " 

(Doty 71.nberg 1972) . 

Frt bers ( 1961) pl s at deal of blame Up Q!l 

ci.enoe educati on: 

"T not enough of o t'at1onal1et to sh to 
keep 1n ec on t he nt N'1Cl pr · young!ltere 

: o le o it , nor even oonv:tnced tuat it '1':>uld be n 
the n t onel inte:roat._ t,atov r tl·at may be, to do so. 
9ut it doe se t o mo tha , tho e:tP'-'rlen s that drive 
them out h ve t r leso to do 1th so1one e e t.,h r a. 
met· od or e is omolog: cal 1st . than .1 y do t h 
ee once as a eocio.l institu~i ,--.n • ...,lo~ of' our : ,est 
sub eta O left ci d BO ~SWMW~Uil&Q..J'Jl.Lmlil.Sl~ll.i,Q 

tho , .. 
.... .,.....,;a.;;.;;.~.:....i;::.B~n .. t_i~al;::.:.._i ... e: after oll , it ie our 
renpondente -.o baliove that eci enoo deals th do p 
and fundanentaJ. iosueB of be1ne, ho 81"0 correct. But 
undergr uatee do not get rnuoh chanoe to eet cown to 
f'undam tal.a . Tt v,,.>uld soom :at ~.i .e ooneiblo WEf/ tor 

nat~on to rota:n aucl1 youngE -· rs. ea f t',ure so1ent .eta 
d Cllt, rs wonld be t o a-ove t oo lf{ t']iy are 

t .- , and to J30Cl1fy t he opr,ortcn:i.ties open to tl -
i..-vi the r later employment • so as t o provitl a legiti• 
mate expoctation of perGona.l outonoiey- i.n tho r won~. 
I\ut tll1.a is not the way our culture is e;o:lng about t. 
r nntead ubjeot afte1~ subject in our study co l alru, 
that t w t l achoo ad him into ocience 
co1 ! md m e it much .or for Lim to 
how hie oaroer choic& f!.S 3,)ing to afi'act hie life 

hie cf h" olf. ro on adols ent, considering 
,hat t te f has to do to fll'()Y; up , t hio ve17 
aerioue acai,nat ocomary ed: tion. " 

( rt 01" 1 1 ) . 



8. 

hes trends ole rly ~at in Graph 1 on the toll owin p 

In tbe countrlei, outl n d, Austral:l.o., the United lC gdom, 

nnil t he L"n ted S t atee, the educ&t'tonal syete e d verso. Yet t 

ls from t i1eeE3 lar md cl rse educ ... t onel ~Y teos i:• 

b n use<\ ea a baei :f"or currlcul change ! n 7{ew r ealand. 

It '101114 e r.i therefore, U t Ne ~'. e a.land ourr'l culum 

plenn r have borr d f rom currtoulum lan to opr,ly to 1ew ?e 

conditions , fro eystome where a drU"t f 

ocourtting. ~ h e mi cldng process ~1. s tully aoknowled : 

"B'llY porsono have solst d. tn t he prep · 
of th-1.o text ook. Tn parti cul t he Doprutment 
~ ucation acknowledge tho o us as~iet ce iven 
by vh Re ts of t ho Uni vere·ty of olor o, ~~ulder, 
Un t8d Sta.toe oi' Amerl.oo., on bohalf' of t!1 olog:lcal 
So· cncoe Cur1·ioulum ·~ tudy . i'he tors haw been able 
to use freely or adapt the text nnd lluatrat ons from 
the three n.s.c.s. vers·ona. " 

(n partment of r.:ducat i on ckno l edgemonta ln ' tologlcel 
r ctence , frocosses and l- attems .. • 1969) . 

• 

As lreedy not d , t.he d tuat on in rel et ton to the ' d~..tt• 

f r,..,m cience ie, complex. -~EJllJ ssuee o e1 .. lap e.nd inter-rolate . 

he complexity ,1f tho problem can be noted by t nc xton-

s i va publ shL .i argument ·i c f ollowed the loose of the Datnt.:m. 

eport in Gr at B r1 tatn 1968. J homt ( 1 '.)68) , Rosenhoad ( 1 }68 J t 

utoher ( 196 ) 

the C ot th 

rt. ea ( 1973) • 
ing • 
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10. 

An article by e.ve ( 197,) requil'es eloboration. he 

title given to his article i.s compell:l.ng - "The Sw1.nc o ~c once" . 

emnpling procedureo ed by the Dainton Committee. his committee 

did not g1 auf£'io1ont igbt ng to tho thon n l.y eetabl1 ed 

oomprehenaive a . ools 1rh_oh featured open admia!:I on nto ixth 

forms . Rather tho co:mdt ee ba ed t reeeo.rcb around non-oo:npre-

si sohoole in En and al s , hiel~ l.e.d closocl entry to 

sixth f'orms • . hat • ontr., could be cained only through a.oceptable 

1nt Bl 

"In no:. -f ; ~ ··•~.,;~ works on t h ts sub~ect has 
tbore bom any attempt to control school types. Indeed, 
the general canolusion from most provious stud ee is 
that th g tl'Ol.ll t he oiencea ea general phen 

non in s oondary aduoa.tion, aff>oct .nc all types o 
.ool:s to e. greater or lesser dogroe. , study h 

roveoled that there is not merely a • s :ng from science• 
among atudents going to uni verei ty fr c~12£0t:8!l§i ve 
school , but rather a pos t :i. vo • m .ng to eoienoe • • " 

. 
1

• Ol"UCial St8 

( •:oav 1973) • 

t 1n h s artiol s diecussoe tmiversity 

1amioai,ea. to all ot r un t 
• 36<"' of comp 
• ~fort 

( e n 197J) . 

It 4 be a • iaf)ing ai t 

0 • u1; 

he •• atut\V f' leee 

• ton rt (1 ) . 

l 



otua_, _oul therefore cutter t 

tha.t he att butes to th Datnton Commi.ttoe. .. o maintain that 

there 1.e a • g t o act.once• from stud3 h ch is tar leae 

comprehoru, ve th tt Dainton port o to 00Y1vey an e: osphere 

or confid c in science where research ia doclininc. (:.1uck 196'.i 

u &·J~ ....... 1969; ,eise 1970; ellanby 1?73; Levino 1973). •ea: s pled 

t 163 comp enai schoolo i,ed xth formers during 

votober 1968. Other 3ehools which re •eelect:tw• sahoolo {hav ng 

ex ·lnation roqui rements bet~ore si . fo entry) oor not 

cono dered, but he did try to compare hi.z flndin33 nth those of 

e Da1nton Com:.tttso espite the foot tha.t: 

ainton• e inf'ormat· on t 6 gathered in roe ct 
of tho yo81"-._ro .'.p ·--~1>.C.: c.ut ored un ·vorn ty three years 
bofore ours. bus e 11£213 rel1,g.bl,e go;; l.L .§.!!1 
:t>G1'!im t.'f!9 S!YUJM~ orp.not P,e. rt;ii:!9-E!• 11 

(Ne VO 1 73). 

Yot, des Y to th:la admission, c ea: goos on to at~empt clooe and 

detailed stat oti.cal o . pa.rison w th tf: ~ ninton re ort , to rcvoal 

ts apparent inooequ~c a. 

$eoondly , n ave ' s stucly pl~cs thct trends are boine 

i nvost gated. nut trends um better Bhotlll througb longitudinal 

studi s, th by 

to d.eri dat t 

it 

in61 etudy. e D int Report d att. pt 

OT r a pe o4 ot ye rs. e ~ , on the othor h 
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12. 

per cent ~ studeAto ent ring eclen 

in comparison th the 27 per cent t 

from comprehons ve ools, 

other 'select ve• echools. 

S.o , 1n it lf, ao0<:1rJin.6 to noaw , 1n410utea a cle • amitlg to 

so. once•. But i:.s it? .1.honrton ( 19t;8) tor exac!'le mai.nta.i.no the.t a 

drift t science 118D occurred whon t proporti ot total entrants 

to untvereity tell f 42 per cent in 1;)62 to 32 po cent in 1%7 

1n Australi Put \'Jithi.n the cont t ot 1:mw!P, leave• f' ndinga do 

not em to 1ndicato en::, marked swing to sc once at all. 36 per 

cent of <mtranto opting tor acience f'rom cO"tprohenai scho:·•ls is 

not very signitioent pl o withln the context of notional 

trends. Th sl £jltly h etier figure (36 pe r .nt) could ·1.y be 

attributed to i.n t iol enthuoiasm of t ofloLer o md oducnt nal 

aut horities for est&bliahl.ng and t->ncoura.e1nc tlle roll'.t'i.vely new 

oomprohens ve schools. he need for a longit ud nel study ot;ai.n 

neces a:rJ, to observe ti' th o :tni.tial cnthusiaeo for • open 

entry• i nto oixth fo:mlB , and the mo1-e broool.y baaed curr oula 

&ystem eharoctoristic ot eompre.~ena ve ochoola is s ort 11.ved or 

not. Jt ,ould appc t hat as the th rusm suboidoo, then tronds 

ll turt r loot those outllne4 by Da.1nton. 

• 0~ 

T try• try• distinction roqul s 

unlikely. 

0 r1a 

1 
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try into 
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sixth to rs 1n comp ensi aoboolo. tt th s i ao, probabl,Y 

it is , (though Neave does not &q oo) then pl'Opol"tion'll .ty la 

important. r,eave dooe not account tor proport. onaJ.ity wb.i 1 can 

be explained a& follows: 

13. 

There is a very large nur.sber of students in o pre­

henaive sehool sixth forms. Of thia large numb&l"t not eU would 

wis.b, nor would be abl • to enter solence facu~ t iea tn univen-

1tlea. Ot those who 1'1.ah to enter univorsit¥, 36 per cent opt toF 

ecienee. On the sUl't'o.ce, this ee to be a healthy otate of a.ft rs. 

But it tail.a to aocoint tor proportionality. 

Ot this alro~ large nwnber o1 atudents in compre-

sive sixth forms because of open admi .ssion, qnlY a small na-, 

portion of t his le.rge 81"0"P mq enter university. ·rhe 36 per cent 

thcrotore ~ be rely reflecting the large influx of total numbers 

into sixth foms . Open admisoion would enhance ltlrger numbers com.inc 

into sixth forms aad this ould be refleeted in actue.l numbers 

enter1ns tertiary science education. 

~ proportlon ot those .-tsh:tne; t o enter un •o tty 

from t ae sixth fo mq in :fa.ct be qu.ite Btr.aal.1 . W avo tloos not 

appe to ecoo .~ tof" tbi • proporU.onality probl b b 

nan (1 h 

( ) 



R"lll!IM:lll'UI 0ft 
cl1mna, thus 

0 student •• 

(Br·:;..• 1;)68) . 

u.tcher ( 1969) sleo puts the t t ntion cloarq • 

~ numbe , the m.nc h03 be 
--~~..,...e.. aoulties ~ scum b ~ expom:WQ 
-:..::-...-.;;;,,;;;,;;111. thM ot r faculties . '' 

T.hl'ro i also enot r 1 rtant t tt..r Tihi , 4 s net 

appe to be given dot led attention by e1t,cr Dcdnton (1968) or 

( 197 3) . tteave, 1n plac1.ng groat importmce to the !b per cont 

enter.in science at un versity, does not account for ~uturo dropout 

ratee ae tho student pr061"8S&es in a sc enoo oourse. for it 

account for t hose students, who ei-ter qualtfytne in c enco, do not 

continue in so1entitio oceupe.tions. Friodenberg ( 1959, 1 '.)61) ; L ·l.n 

end Sherwood (1971) huve noted thi s . Butcher (19C'J) states: 

"It ar,pears t.h in their sub,'8ot the n er ot 
undergrnduatea otud31ng for de€1"8eS 1n soi.onoe a,o as ,e 
as the r ooui-so pro sao • but the:t the orpos t appliod 
o students ~ fl"ttt "'1d eon al oo ences. 11 

(But r 1969) . 

'Neav ' e attx\Y could be aloo lo·:.,ked at f t ho point of 

v th t U' t.t w o.e pt a at the . is in fact a • 11.ng to 

• , a number of 1mpl1 for soi oe ed.u would 

follow. 

1-Yt pN&Gnl: COU Sn h1 0 

t o it 

nuo.enta 



C e : 

1; •. 

en ing is a hl shlY er al art , cad th 5000. 
tonohor t , end con only, ork fro a d p rs al 
o viotion. l' believe it ia useleao tor .t m to surrender 
his intelloetuol independence and ' toe th p y l 1 

• •. 1n fa.at the ve17 roaaon ~! :iuffield Biology s not 
mo popul 1.s thet it s such en in 1.vidu approach, 
that it oe not n fact a ol to a widn renge of 
ton 1 rs and pupil . " 

( .., in 1970). 

P fP (1973) ol o orltic s ~uff ld Science 

oimilar t hi.on : 

goes on: 

ro is a very re den r that the pro t 1.ge 
of t oundat· 1n otP.er eph res , the fra.U tie ot 
human nature, and the p &sure& ,,.. 1 ch w1.ll b exerted 
by roue infl uent tel but · s ·tndi vi.duals and 
group in th roalms ot ed.ucat on, will o tte 
projecto, proposals to be accepted too readily d 
too widely. he:, d then be prescribed e.s ' the 
thing to do' and ight even become ' statu eymbola ' 
for schools ,. lf such thi.ngs o.oour, woe botide the 
heretics cunon teachers d unfortun3te authors of 
books w, o do not toe the •rarty Line'. Jt would be 
bod fot' ncience too . tt 

(. ! senoe of th a quotat on woo r~. r-st publiet:.ed n 1 )64., 

t I' 

t o a .e 



o toll: f hion to toe 

the parly l:i.ne. 

Tn w "':ealend, with tral· aed 1-i.atra . · .,. · .. c :,ntrol 

of currlcule. bivloa be. ng held by t tt,pnrt ont of' ::tlucut ~ n , 

tho a tu.atio.n outlined by t,a_ 1I 1970) ~amage ( 1973-) a co 

pounded. N biology 1n secondary schools is more than lJ' b :1.ng 

•t he thin,g to do'. It 1a ln t act c uleoey. 'lo ehoi oe of curricula 

or approach for teoo el"'.J has been all • A tvaol r o tor on 

ot thodologsr, dooo not wish o adopt tho p1--o oribed ll!)pr 

s therefore mo " open to being regarded as be-lng • not oooipotent • • 

*not responsible', or ev ' disobed.: mt • in tJ "". ea.land W'lth its 

n bioloa cour ea , then n r:nr,limd r a1e ,. .. t th N "ield 

and ot r courses. he la:::ter dooa allow for oho ee .-,f alternative 

cour ea. 

".:hie situo.tion, currently present in ·:ev: ~· ealand io b 

for bi. loe:, . '),1oloci.sts, teae~!ers, curr· .oulum ~Rkers d teict 

te ·s hold that ' exper.iraent' a important for _ec-1.enoe to improve. 

Yet to ex, rl t t i, al.tema.tive courses o.t a ~;:,'jOf?Cal l l 

e not hold to be import t . Apparently, it i a.,s t nat all 

expe te by teachers of biology neo ssary to iLlpro-,e courses 

es Ol1l'T"l out. ho preo t e-

t.n b 

tly 

cal lffel 1 
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olos, • 
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4" lo 1n oience. he o• orltt.ot also s ne to inclicat 

t ha:t this is not thB case. 

S oonclly, it se s that a. • g from eoionce' to a 

• ing to ec once• con be invoked merely by applying t courses 

of co rehena ve ohool to all other oohoole, no matter the 

country. 1'ut i n other count es a marked svrt.nc f rom science io 

ob ed. ~hts doe not ar ar to h ~ occurred • .A lfflin from 

science ls oo rrina throughout e , stem odd ln opi te of the 

type of course betnr used • 

• h rdly , oa•a implies from l s !'lnd ngs tl:o.t he could 

indicate c oos of tho mvi.ne not only t"rorn science but to solcnco. 

t!c o s not do thi , excspt t; o •ly t hat open sixth fonns, ona 

w der opti.on ayateme m93 be causes of e. n ing to sci.enco. vt hor 

studios hav~ s lio,m t hat t he causers are complex. 1--rcmature spec l'..l.­

isat on P.utct,..er 1 J',9) may be a reason, disil! ·.s cmmont with t .. o 

acti ities of so once :in eencrru. ( 1tranr:berc 1J72) me;J be mother. 

Peycbologieal and social factors also contribute. (? riedenberg 

1 )5 ; Hudson 1 (6 • 1 %6 ; ~replay en Field 1 )6{1
; Ct nhouoe 1 ')71) . 

'i'hua t her is s danger ot ace p ine ._.h.s etudy airnpl et• 

cally. Ot r donco t. ch is oro ooq, hons · , d. sagreos v. th 

t not Nh s1 8 ool end 0 ) eyet 

1 0 ate a • to soi co•• otako ly c 

p bl , and t t i t J.y to 

pt t mpU. a 1:, po 1ti to opt . 

4oin brtn 

or 

, g 1 1: ri 1 J ut r 1'68s 

ot,y j son 16G, 19681 abo 1973; om.ton 



ao en pt the tmpl toatione tor 

findings penasively ignif1oant e to promote ' hope' at the 

eventh forms e kept rally etrictiv, alt 1ough s 

ation ot criteria for entry tl'OCt fifth forms h oocu • Most 

sahoolo in 

schools of 

Dain.ton. 

7.ealt:nd would therofore ree mblo tho selective 

ere ot th8 type a led by 

The Dainton oport , boo use of its greater compre­

hensivenee ... , must be accepted e.s being more si fieant than that 

of Neave. In fact the parallel bet een Australia and the i:nited 

Kingdom is ry close. 

nit 

"''rho proportion of etudento entorine science 
baaed faculties in un versi.t1es in tho :. ni.tod ',i.ncdom 
1n 1J62 was 46. 0 per oent; i.n 1)66 it wos 40. 6 r 
oent. ln Auotr 1a 1n 1962 i t A✓-: . G por o a1t; .,110 
i.n 1966 it was z.o. 6 p r cmt. 

that the ' drift• 1& not rel,y a 
local phen1o11..11:s,uu, nor is it a paeeing one. Tnet , 
1t oe to b deep & at per9C18i'Ye." 

(Thomton 1jG9) . 
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