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ABSTRACT

During the past decade, new biological curricula and
courses have been formulated and incorporated into New Zealand
education, Implied is that this 'new' biology is also a 'better’
biology.

However, recently two trends have been notgced, Firstly,
the world wide 'drift' from science continues umsbated, Secondly,
research in biology, especially in 'pure' biology is declining,

The 'drift' and the 'decline' in research continues in
spite of new curricula at ingr~“uctory levels. The drift from
biclogy is obvious at the break between secondary and tertiary
level education, Some factors which contribute to this drift can be
found in secondary 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 may
not know that they hold these presuppositions, but curriculum
mekers and text writers reveal them when they write. Exploration
of the unstated assumptions, possibly held by text writers and
curriculum makers, is an important exercise in this thesis, For
example, biological educators may never explicitly state that the
'new' biology is a "better' biology. Instead by their writing it
can be concluded that they do indeed make this assumption,

If biological research is deelining and a drift from
biology is continuing, it seems necessary for some unstated
assumptions or presuppositions to be made explieit, Furthermore,



three poseible remedies - the upgrading of biologloal theory,

the extension of the observation phese, and the incorporation

of the theory snd methods of Watural History - are outlined,
Biologleal theory, if emcouraged in int:. uetory bdiologloal
education could promote unorthodex, but fruitful aspproaches to
old and new problems in biology, Secondly, if the three adbove
remedies are incorporated, the drift from blology mey be sbated,
The mixed artsebiology students, could then advenoe ints tertiary
biclogy without “eing hamstrung by pre-requiasites, Yorsover, it
seems probable that biologieal rescareh ocould bemefit from this
substantial but currently neglected group, They seem to be cher-
agterised by having strong theoretical oientations which, if
sustained, could benefit future hicloglosl rescarech and bilologlcal
educstion,



NEW _BIOLOGY: A BEITER BTOLOGY?

Puring the ninetecen sixties, prescriptions in secondary
school biology were changed, Niological text-books, laboratory guides,
and curricula have been modified, The old 'dogfish « earthworm® biology
had been transformed into a'nmew'biology, which stresses molecular
aspects of biology:

"Muring the past year or two, the Yew Tiology

in full official gard has begun to take the secondary

schools by storm in a fashion uncomf'ortably reminis—

cent of the triumphant progress of the ew “athematics,

Introductory courses in blology ere being renovated,

with the emphasis shifted {rom worms and dogfish to
the beauties of nucleic acids,

Yet the most excliting end significant aspect of
recent progress lles precisely lLere: perhaps for the
first tine ~ or at least more insistently now than ever
before = the key theme of a acientif'ic biology is
beconing a reelity instead of a pious hope.

"hat theme is the development of a umified and
guantitative theory of .ow living organisms function,
expressed in terms of the most fundamental explanatory
congepts that can be used,”

(neiner 1969).

Neiner does express some cuncorn about the enthusiasa with
which educational poligy=-nskers formulate curricula, but he assunes,
it seems, that this change from '0ld' hioclogy to 'new' biology can
do nothing but good for the future of biology.

In Yew "ealand, in the nineteen sixties, policy-makers
decided that modifications in biological educstion were necessary.
Sixth and seventh form courses were renovated n the manner deseribed
by Reiner, A text bock, and an accompanying laboratory guide have
been published by the Curriculum Development Unit of the Department
of Education, ("Biological Science, Processes and Fatterns®, 1969).
This presc~ibes work for sixth foms, A teachers' gulde has also
been published with an agcompeanying cyclostyled lasboratory guide
which caters for seventh forms, (Form Seven Teachers' Guide,



University Bursary/Scholarship”, 1970).

It is aleo probable that the fifth form biology
preseription is due for modification and updating in the near future,

The cost of these ‘laborate and extensive putlicatioas,
and the finance necessary for raw materials for practical work, is
lerge, The poligy-mekers had to convince the Department of Education
that these new courses would give value for money, That they scem
to nave achieved pleusibility is surely some indiecation of the
enthusiasm of the policy-makers end curriculum developers,

In general the 'new hiology' in Vew ”ealand has been
based upon the Piological Curriculum Studies courses developed in
Coloradc, U.,0,A, The Wuffield Poundation of the United Kinglom
hove also been used as a model on which to develop Mew "ealend
biological education, 't thus seems that the trana’ormation from
'01d' to "new' biology came about as a result of muci: careful
rlanning end convincing., The work required in the orgenisation of
'in-service training courses' to keep biology teachers aware of
the types of changes being rought, in the curricule must have been
stupendous,

Enthusiasm for change was probably catalysed by an
assumption that biology seems to have arrived at e point where a
revolution was teking place, This revolution seemed to indicate
that biology would be expleined in terms of the chemistry of
molecules, If this occurs, biology would seceom to be attaining a
maturity level sinilar to chemistry, 7t would therefore appear
that changes in biological education toward molecular biology
would reprveent en advance over the 'old', Furthermore, the recent
breskthroughs in the genetic oode (since Crick 1953) seemed to
indicate that most future biological research would be concentrated
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et the molecular level.

This situation seems to i‘mply a type of orthogenesis
or 'straight-line evolution', That is,the future will be exactly
like the past, The past suecesseg of molecular biolosy, it is
assumed, will guarantee its future, The policy makers in blology
seem implicitly to have accepted this situation, Yet it really
means that the future will be non orthogenetic, I1f biology is to
'advance' the future must be continually changing, Thus there seems
to be a peradoxical situation, The policy skers asssurie a guaranteed
future for moleculay biology, while on the other hend blology in
general will keep chenginge Also it means that past success is no
guarantee of an essured future,

it 1s the responsibility of biological eduestors to
prepare future rescarchers beginning at introductory levels so that
they can enter research well grounded in the relevant approaches
and informetion, Consequently biclogical educ~tion is very important,

Nut, desrite the newly developed courses in biology being

set in motion on a national scale, a major rroblem has arisen,

The 'Swing' or 'Drift' From Science,

There is evidence indicating trends which are percolating
throughout science including biology:

"Recruitment in the pure and basic sciences
continues to show a relative decline, Mot only are
the basic sciences attracting relatively fower
recruits than the social sciences and humemilies,
there is evidence that the average calibre of the
British recmiits (as indicated by A-level pass rates)
is also fallingl"

(D, Stenhouse 1965)



There is 2 'swing from science'. REvidence csn be cited
from overseas (British and American journals) but it will be shown
that the 'swing' is —ore widespread th*n this, The major contributing
study to the "swing' or 'drift' from science 1s the Dainton Report

(1968):

"For the present it is clear that the trends with
time against sclentific studies are general and by no
means confined (0 Vestern Zurope or even the Morthemn
Hemisphere, Tt is therefore the more likely that they
sten from very deep seated causes relating to the
nature of the appeal of science and technology to
young people under meny diverse educational snd social
conditions,”

(reinton Report 1368,
Faragraph 125),

Lvidence suggests that e numbar of factors may bde
contributing to the "swing':

*"he present position, however, is thLat desyite
the impressive advances of modern rescarck, and, although
in the mortified wordes of thr Dalnton “eport, 'notiing
Justifies a movement eway from these subjects in schools'
sixth formers have revealed something less than seal for
scientlfic studies, Un this point there is small comfurt
to be Jderived from recent stories of a reduction in the
8. ing from science if; as scems likely, all ti.at is
heppening is an adjustment of subject cholice to the
economics of the higher education market place,”

(r. Layton 1972),
Secondly, it is proportiopelity which is important, and
which (eccording to Dainton) complexifies the situation:

"0n this basis, 1t tums ocut that from 1962 to
1967 the proportion of students in the sclence group
fell from L2 per eent to 32 per cent, while the
proportion in the non science group rose from 58 per
cent to 6 per cent, The Report points out, that
because in thoose same five years, the propurtion of
the whole age group going on to the sixth formm rose
steeply from 11,5 per cent to 17 per cent, there was
an over all absolute inorease in the number of science

]
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The situstion for fustralie 18 little different:

"The 19€7 numbers are also available, They show
that in that year more then twenty thousand new
undergraduates entered the Austrslien Universities
37.6 per cent of them going into the sciences and 62,4
per cent into the arts fields ... The national figures
for 1267, showing in one year a fall of 3 per cent in
the proportion choosing science, are striking indeed,
and show that the trends of the 1962-(6 pericd were
continued in 1967 « and on the face of it, cunsider-
ably accelersted,”

(Thornton 1968),
The effects of the drift may eventually heve widespread
national reperoussions:

" ese In 1962 the total nust~yr of new under-
graduates who enrolled at all Australien un’‘versities
was close to 14,5 thousand, Of t ose new undergraductes,
53«4 per cent enrolled in arts and 47,6 per cent
enrolled im scicnoe, Tn 1260 the totel had grown to 22
thousend, and the proportions became 59,4 per cent in
arts and L0.,6 per cont in sciences, In four years there-
fore, the proportion choosing soience hal fallen from
46.6 per cent to 40,6 per cent, = decrease of & per
cent; at the seme time (end necessarily becsuse T am
taking a simple and exhaustive dicrotomy) the proportion
choosing arts increased by € per cent rising from 53,4
per cent to 59,4 per cent,”

(Thomton 1768).

"T"he danger liee in the fact that while our
(r~itain's) national welfare has become increasingly
dependent on engineering, technology, a:d science,
the percentage of 'dedicated young scientists' entering
the sixth forms has dropped from 41,5 per cent in 1361
to 3.4 per cent in 1966, Thisz means that science-based
activities of sooiety are rapidly losing favour emong
the brightest of R“ritain's young people ‘ust at a time
when our national economy has been experiencing crisis
af'ter crisis, This deliberate turmning away from
engineering, technology, science, medicine and related
work, will have far reaching effects on recruitment to
those secotors of our national activities which are
dependent upon soience, and will aggravate the effects
on soclety of the brain drain at high levels of
expertise,”

(Rosenhead 1968),
Brien (1968) also emphasises the repercussions:



"Boys and girls in upper forms in our
schools are inereesingly rejecting secience
as a fleld of study - the report establishes this as
& fact, supported by sbundant convinocing statistical
evidence, This bald statement needs some emplification
as the :ituetion is complex, embodying several distinct
trends, Thus =

a) "ore young people are staying on at school - the
netional sixth fom is getting bigger cevery time,

b) As a result of this general increase, the ab
number of pupils taking scientific subjects is otill

¢) Nevertheless the proportion of sclence students
staying on at school is atead’'ly deelining, thus
there is a relative decrease in science students,

And if the last mentioned trend continues, then
in the very near future, the sbsolute number of
candidates coming forward from school to univeraity
to study seience or technology will decrvase,

As the Report emphasises, it 1s fron this stream
that we get nost of our dentists, wveterinarians,
scientists, technoclogiste and enjgineers, e have here
the makings of an alamming national situstion which
¢o:1d Jeopardise national development in the 1370%s,."

(Brian 1968),

"Tt is comnon;iace tiat the f'ace of science can
now transform itself within a decade; less familiar
are recent changes in the natterns of recruitment to
it, Against every economic of educational prediction,
the proportion of young =ble men mnd vomen entering
physical science zubjects et Snglish universities has
begun to decline,”

{L. "udson 1968),
The reasons for the 'drift' are probably very complex,
For example, one reason may be that there is opportunity to attempt
new subJjects at tertiary levels which were not pert of the school
surriculum, Soclal factors may also be involved, Evidence for this
comes from an American joumal:

"Somewhat more than half of those who in high
school planned careers in science or engineering change
their minds _uring the freshman year, Tn subsequent
years the ranks are thimned only hy about 20 per cent
based on those who continue ¢0 graiuation, One reason
~tems from appre¢isting for the first time the heavier
worke-load end heightened competitivemess that are the
lot of science majors; the concomitants are a prospect
of a diminished social 1life, and a kind of isoletion
because the substence of sc'ence is not an easy topie
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of conversation, The other reason is simply the
opening up of new poss'bilities for study and career
areas that had either not been part of the high
school education, or hed been much lesg interestingly
taught than science,"

(Doty and Zinberg 1972).
Friedenberg (1961) places & grest deal of blame upon

science education:

"T am not enough of a Nationalist to wish to
keep in sclence the ardent and promising youngsters
w0 leave it, nor even convinced tiat it would be in
the national interest, whatover that may be, te do so,
But it does seem to mo that the experiences that drive
them out have far less to do with sclence as elther a
method or eplstemological system t‘.han they du with
science as a social institu.lon, Thoseof our Test

auhdoota - ld't aia aommmmn

tia.l aftor 0.11, 11: i.a our
mnondmtn w0 believe that ecicnoe deals with deep
and fundaemental lasues of being, who are correct, But
undergraduates do not get much chance to get dowm o
fundanmentala, Tt would seom that 'l.e sensible wgy for
a nation to retain such young: -rs, as ¥ ure sclentists
and engineers would be to lmprove §he way they are
Xausht, eand to medify the oprortunities open to them
in their later amployment, 30 as to provide a legitie
mate expectation of personal autonomy in their work,
But this is not the way our culture is golng about it,
Tnztaad aub.}eut af-cer subject 1n sur study complains

how hiaoamr choice was going to a:l’.aot“his life
and his image of himself, rom en adokscent, considering
what 1t 18 he has to do to grow up, this is a very

(Goldsmith 1973).



These trends are clearly indivated in Graph 1 on the following page.

In the countries cutlined, Australias, the United Kingdom,
and the United States, the educstional systems are diverse, Yet it
is from these large end diverse educotional systems whieh Lave
been used es a basis for curriculum change in ew ‘ealand,

I% would secn therefore, that New “ezland curriculum
planners have borrowed {rom curriculum plams to apply to Vew Zealend
conditions, from systems vwhere a drift from science ic already
oceurring, This mimicking process is fully ancknowledged:

"Meny persons have sssisted in the preparation

of this text-book, 'n particular the Department of

Education acknowledges the genercus ascistence given

by the Regents of the University of Colorado, Noulder,

United States of America, on behalf of the Biologicel

Selences Curriculum Study, The writers have been able

to use freely or edapt the text and 1llustrations from

thﬁ th!‘ﬂﬂ B.S.C.S. VBI'S"r(l'IS."

(Department of “ducetion Acknowledgements in "Biologleel
“elence, Frocesses =nd latterms", 1249).

As already noted, the c-ituation in relation to the ‘drift'
from sclence is complex, 'lany issues overlap =ad inter-reclate,

The complexity of the problem can be noted by the exton-
sive rublish.d ergument which followed the rslease of the Dainton
Report in Great Britain in 1968, Thornton (1768), Rosenhead {13€8),
and Butcher (1969) agree with the findings of the Dainton Report,
MecPherson (1969) has strongly criticised the conclusions of the
Report, Neave (1973) goes even further to cite evidence for a
morked swing towerd seience, This will now be discussed,
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An article by Neave (1973) requires elaboration, The
title given to his article is compelling = "The Swing To “ecience”,

He bases his arguments around the apparent inadequate
sampling procedures used by the Dainton Coumittee., This committee
did not give sufficient weighting to the then newly established
comprehensive schools which featured open admission into sixth
forms, Rather the committee based its rescarch around non-compre-
hensive schools in England and Vales, which Lad closed entry to
sixth forms, That 41s, entry could be gained only through acceptable
examination passes,

"Innce £ ip3 a’sr works on this sulject has
there been any attempt to control school types, Indeed,
the gemeral conclusion from most provious studles is
that the swing from the sclences is a general pheno-
menon in secondary education, affocting all types of

schools to a greater or lesser degree, !y study has
rovealed that there is not merely a 'swing from science’
among students going to univeraity from conprehensive
gohools, but rather a positive 'swing to science',”

("-em 1973) -

- oruciel statement in his articles discusses university

"There is, compared to all other university
entrants, o clear move to science, 36 of comprehensive
students enrol for science degrees, 27° for the rest of
the entry from other schools,”

(neave 1973),

Tt would be a setisfying situation for science if that
which Neave outlines actually was the case, But there are a number
of inadeguacies which make the Wcave study far less importent end
compelling than the more pervasive Dainton Report (1968),

Pirstly, Neave confines his study to gomprehensive sehools
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alone, !is study could therefore suffer from the same weaknesses
that he attributes to the Dainton Committee, To maintain that
there is a 'swing to seience' from a study which is far less
comprehensive than the Dainton Report is to convey an atmosphere
of confidence in science where research is declining., (Zuck 1964;
Brisn 1969; Weiss 1970; Mellanby 1973; Levins 1973). Neave sampled
from 163 comprehensive schools which had sixth formers during
Uetober 1965, Other schools which were 'selective' schools (having
examination requirements before sixth forms entry) were not
considered, but he did try to compare his findings with those of
the Dainton Comnittee despite the fact that:

"Dainton's inromatlon wes gathered in respect
of the yearw ro p . .o.el catered university three years

before ours, Thus ﬂ entirely relicble coparigon
betweon two groups cmnot be made,”

(Neave 1973).
Yet, despite this admission, Weave goes on to attempt cluse end
detailed statistical comparison with the Tainton re ort, to reveal
ite spparent inadequacles,

Secondly, "eave's study implies that frends are being
investigated, Nut trends ere better shown through longltudinal
studies, than by a single study, The Painton Report did attempt
to derive data from over a period of years, ileave, on the other hand,
did not, Thus it must be accepted that the Nainton Commlttee
produced more couprehensive findings than the Neave study, To
maintain a 'swing to science' from a single study seems to give
no importance to the findings of a more comprehensive study which
claimed a 'swing from science’, Yet Neave does consider some of
the statistical data derived by the Dainton Committee to be suffic-
iently importeant for him to cospare with his own date,
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Thirdly, Neave at'aches great importance to the 36
per cent of students entering sclence from comprehensive schools,
in comparison with the 27 per cent from other 'selective’ schools,
This, in itself, accoriing to Weave, indlcstes a clear ‘swing to
sclence', But is it? Thomton (196&) for examrle maintains that a
drift from science has occurred when the proportion of total entrants
to university fell from 42 per cent in 1762 to 32 per cent in 1967
in Australia, Put within the context of trends, Weave's findings do
not seem to indicate any merked swing to science at all, 36 per
cent of entrants opting f'or sclence from cosprehensive schools is
not very significant when placed within the context of notional
trends, The slightly higher figure (36 per cont) could read’ly be
attributed to initial enthusiasm of teachers :nd cducational
autiorities for esteblishing and encouraeging the relatively new
comprehensive saehools, The need for a longitudinel study agalin
seems necespary, to observe if this initial enthusiasm for ‘open
entry' into sixth foms, and the more broadly based curricula
systems characteristic of comprehensive schools %z sort lived or
not, 7t would appeer that as the enthusiasm subcides, then trends
will further refleoct those outlined by Dainton,

The 'open entry-selective entry' distinction requires
elaboration, Neave does not define ‘open admission', Complete 'open
edmission' would be unlikely, Headmasters of comprehensive schools
probably vary in the oriteria they use for entry into the sixth
forms, If they did not limit entry, physical plant, expensive
laboratories and so on, would not be likely to cater for the numbers,
In general, science resources (teachers included) are always at &
premium perhaps more 50 than the arts (Stenhouse 1968), However, it
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must be accepted that there is a markedly large population of
sixth formers in comprohensive schools, If this is so, probably
it is, (though Weave does not say so) then proporticnality is
important, Neave does not account for proportionality which can
be explained an follows:

There is & very large number of students in conpre-
hensive school sixth forms, Of this large number, not all would
wish, nor would be able, to cnter science facu ties in univers-
1ties, Of those who wish to enter university, 36 per cent opt for
science, (n the surface, this seems to be a healthy state of affairs,
But it falls to asccount for proportiomality,

Of this already large number of students in compre-
hensive sixth forme because of open admission, oply & small pro-
portion of this large group mey enter university, The 3 per cent
therefore may be merely reflecting the large influx of total numbers
into sixth forms, Open admission would enhance larger numbers coming
into sixth forms end this would be reflected in actusl numbers
entering tertiary sclence education,

sut the proportion of those wishing “o enter university
from these sixth forms may in fact be quite small, Neave does not
appear to account for this, The proportionality problem has been
discussed by Brian (1963):

"Boys and girls in upper forms of our secondary
schools are increasingly rejecting science as a field

of study - the Report establishes this as a faot,

supported by sbundent statistical evidence, This bald

statement needs some amplification as the situation 1s
complex embodying several distinet trends, Thus -

(a) More young people are steying on at school -« the
national sixth fom is getting bigger all the time,

(b) As a result of this general increase, the gbsolute
number of pupils taking science is increasing,
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(e) Nevertheless the proportion of those staying on at
school who take science is steadily deoclining, thus

there is a yelative decrease in seience students,”
(Br.o~ 1268),

Butcher (1969) also puts the situation clearly,
"in terms of numbers, the swing has MW
Dot _gbsolute., Faculties of science have exp s but
more slomly than other faculties,”
(Butcier 19€9),

There is also another important facter whieh does not
appeer to be given detalled attention by elther Dainten (1968) or
Neave (1973). Neave, in placing great importance to the 36 per cent
entering sclence at university, does not account for future dropout
rates os the student progresses in a science course, Yor does it
agcount for those students, who after qualifying in science, do not
continue in solentific occupetions, Friedemberg {1259, 1361); Lewin
end Sherwood (1971) have noted this, Butcher (1979) states:

"It anpears that in their subject the number of
undergraduates studying for degrees in science

as thelr oourse progresses, but thet the opposite applied
to studenis of avie mnd social cclences,”

(Butcher 1969),

Neave's study could be also locked et from the point of
view that if it was accepted that there is in fact a 'swing to
science', a number of implications for sclence oducation would
follow,

Firstly, present courses in thic case, NWuffield courses,
in science must be attracting students at secondary school, There-
fore it would appear that there would be no need to change this
succesaful curriculum, This however does not seem to be the case,
A number of teachers who have attempted Nuff'ield seciemce courses
with students are highly critical of it, Martin (1970) outlines his
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"Peaching is a highly personal art, and the good
tescher must, and cen only, work from a deep personal
conviction, T believe it !s useless for him to surrender
his intellectual independence and '"toe the party line'
eee In fact the very reason why Nuffield Hiology is not
more popular is that it i2 such an individual approach,
that it does not in fact appeal to a wide range of
teccliers and pupils,”

(#artin 1970).
Pamage (1973) also oriticiees Vuff'ield Science in a
gimiler fashion:

"There is a very real danger that the prestige
of the Foundation in other spheres, the frallities of
fuman nature, and the pressures which will be exerted
by numerous influential but unwise individuals and
groups in the realms of education, will cause the
projects, proposals to be accepted too readily and
too widely., They woudd then be prescribed as "the
thing to do' and might even bocome 'status symbols'
for schools, Tf such things occur, woe betide the
heretiecs among teachers and unfortunate authors of
books w0 do not toe the 'Tarty Line', 7t would be
bad for science too,"

(The sense of this guotation was first published in 1964,

and again in 1967 in the Ti Lducatic 3 t.) The writer

goes on:

"4y forecasts proved correct in remarkable detail
end woe did botide the leretics, in severel ways
indicated in the second paragreph of the scientific
freedom resclution, Towever the correctness of one's
forecasts provided some compensatory comfort end more
is coming with the tuming of the tide in our fuwvour,
Huech of 'Nuffield Science' already looks like an over
specialized over elaborated evolutionary Blind alley,
excessively expensive for payers of taxes, rates, and
fees who have had to provide for its implementsation in
schools, As for the pupils such a surfeit of science
at schools could turn away more from continuing with
it later than would be attracted to do so,"

(Remage 1973).
Heave implies in his 'swing to science' that currently

used courses are succesful in attracting students, But other
opinions regard these courses as not necessarily good courses,
They ere being held in high regaxd to some extent at any rate by
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& tendengy for teachers of science to follow fashion and to toe
the party line,

Tn New “ealend, with centralised administra "~ control
of curricula in biology being heid by the Department of Zducation,
the situation outlined by Yartin (1970) =nd Namage {1973) is com-
pounded, New biology in secundary schools 1s more than merely being
‘the thing to do', Tt is in faect compulsory, "o cholce of curricula
or approacn for teachers has beem allowed, A tuacher who for reasons
of mothodology, doos not wish to adopt the prescribed arproaches,
is therefore more open to being regarded =8 being 'not competent',
'not responsible’, or even 'disobedient' in Yew "“ealand with its
new biclogy ccurses, than in Fnglsnd and Tales with the Nufrield
and other courses, The latter does allow for choige »f elternative
courses,

This situatlon, currently present in “ew "ealand is bad
for biology. "lologists, teachers, curriculum mekers and text
writers hold that 'experiment' is importent for sclence to improve,
Yet to exreriment with altermative courses at & redagogical level
is not held to be important, Apparently, it 1s assumed that all
experiments by teachers of biology necessary to iuprove courses
and approaches have already beem carried out, The present pede-
gogical formula is the 'best' ard only allowable cne, To advoocate
experiment at a subjec’ metter level as most important, and then
to implicitly and explicitly mussle the same procedure at a pede~
gogical level is paradoxical, and prevents any possible improvements
in bioclogical education, Voreover it may create an inoreased trend
in a drift from dlology.

Neave seems to be implying that an educational utopia has
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developed in science, The above oriticisms also serve to indicate
that this is not the ocase,

Secondly, it secems that a 'swing from socience' to a
'swing to selence' can be invoked merely by applying the courses
of couprehensive schools to all other schools, no matter the
country, Put in otiher countries a marked swing from science is
cbserved, This does not appear to have occurred, A swing from
science is occurring throughout the westem world in spite of the
type of course being used,

Thirdly, Yeave implies from his findings that he could
indicate gauses of the swing not only from science but to solence.
He does not do this, exeept to imply that opem sixth forms, and
wider option systems may be causes of a swing to science, Uther
studies have sliown that the causes are complex, Fremature speciol-
isation {(Putcher 1769) may be o reason, disill:siomment with tho
activities of scionce in general (Krangberg 1372) may be another,
Pgychological and social factors also contribute, (Friedenberg
1959; Hudson 106, 1968; Cropley and Field 1760; Stenhouse 1771).

Thus there is & danger of accepting -his study simpliste
ically, Uther evidence which is more comprehensive, disagrees with
the notion that comprehensive school {end open sixth forms) systems
will create a 'swing to socience', To teke an obviously complex
problem, and then maintain that it is really simple, would be to
accept 'simplistic' notions, This is a dangerous position to aedopt,
In doing this Neave attempts to bring a great deal of established
and reputeble opinion on science eduecation into disrepute, (For
example Dainton 1968; Friedenburg 1961; Brien 1968; Butcher 1968;

Doty and Zinberg 1968; Hudson 166, 1968; Osbome 1973; Thomton
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1968; Kransberg 1972; Ramage 1967),

Few science cdueators would accept the implications for
Neave's research, 'is research findings may have significance for
newly esteblished comprehensive schools, But to claim that the
findings are pervasively significant seems to promote 'hope' at the
expense of 'fact', loreover, entry into New Zealand sixth a:i
seventh forms is kept genesrally restrictive, although some relax-
ation of oriteria for entry from fifth forms has occurred, Moot
schools in New "ealend would therefore resemble the selective
schools of England and vales, which were of the type sampled by

Dainton,

The Dainton Report, because of its greater compre-
henaiveness, must be accepted as being more sipnificant than that
of Meave, 'n fact the parallel between Australia and the United
Kingdon is very close,

"The proportion of students entering seoience
based faculties in universities in the Tnited Mingdom
in 1962 was 46,0 per cent; in 1960 it was 4LO.6 per
oent, In Australia in 1962 it was 4F .6 per cont; winile
in 1966 1t was 40,6 per cent,

Thus it seems that the 'drif't' 1s not merely a

local phenomenon, nor is it a passing one, Tnsteed,
it seems to be deep seated and pervasive,”

(Thomton 1969),
On this basis it seems likely that the $ltuation in New
Zealand will be little different from that in Australia and the
United Kingdom,





