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Summary. School science becomes nrasculinised through: the predornrnarrce of rrrules wrking in scrence: the wuy 
science is 'packaged" for teaching and learning; classroonr inleraclions which reinforce slereolyped expeclalions 
and the way scrence itself is conceived and praclised. Each r? f'these aspects is expanded in this paper and suggestions 
made which may couteract nrasculinising eJJects and enable ,eirls and \vorrren more conrfortably to pursue careers In 
science. These involve taking steps to nrnke women scientrsfs visible, to teach science it7 u social contexl and to 
encourage problem solving, collaborative working and ciiscrr.ssion. 
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What does it mean to say science is in a strait-jacket? A 
strait-jackct implies confinement and loss of freedom. To 
label it masculine implies that confinement ariscs from 
sclence taking on masculine characterisucs. What 
evidencc is there that science is in a masculine 
strait-jacket and what can we do to extract it? 

As a result of a major four year action research project in 
England (the GIST project: Girls into Science and 
Technology). Kelly (1 985) argued that secondary school 
science becomes masculinised in four chief ways: 

Numbers 
Thc scientists students meet. in texts. media, in person 
and among teachers are usually men; 

Packaging 
Examples used in text-books or by the teacher. are more 
usually drawn from activities that boys. rather than girls, 
engage in; 

Interactions 
in a co-educational class. boys claim laboratories and 
workshops as their territorp; 
Students and teachers reinforce gender-stereotyped 
behaviour; 

The Nature of Science 
The way science is practised: its principles, concepts and 
methodology are biased toward the male. 
Let us look in more detail at each of these, for each 
contributes to the confining of science within a 
masculine framework. 

The Predominance of Men 
Thc position today, where there are many more men than 
women scientists, is a product of past 
gender-stereotyping, which first deliberately excluded 
women and later failed to remove obstacles to women, 
such as gendered expectations of the appropriate roles 
for mcn and women in the world. 

But thcre are women working as scientists at all levels. 
Wc need to make them more visible. Text-book 

equally presented doing serious science, with as many 
\jJomen as men idcntified in leadership positions and as 
many men as women in support situations, such as 
technician or secretar~al/adrninistrative roles. All carcers 
information should show females and males 
participating in each occupation featured. 

The GIST Project invited women scientists and 
technicians into the project schools to teach pieces of 
science related to the work they were doing. But they 
found that unless attention was drawn especially to the 
fact that they were women, many of thc students, 
particularly boys. did not remember the presenter was a 
woman. In another project in Wales, a woman airline 
pilot and a woman chief steward were both remembered 
by girls as air hostesses! Such is the strength oJ 
stereolypes. To change them, we need both to make 
womcn scientist/technologists visible and continue to 
rcfcr to them in these roles. 

Packaging 
An analysis of text-books. especially in the physical 
sciences, show that while illustrations feature morc 
males, in many, few people are included. Collings and 
Smithers (1984) showed that boys have significantly 
lower person-orientation than do girls, and the student 
scientists of each gender score less on a 
person-orientation scale than those choosing arts 
subjects. By presenting science in an impersonal way we 
may be attracting into i t  young people. mostly males, 
who have little concern for people. 

The situations or technologies used to explain topics in 
science more often reflect the way boys arc connected to 
the world (e.g, football, machinery, ballistics etc.). While 

'boys and girls do express different interests there are 
aspects of science that both genders would like to know 
more about (Whyte, 1986; Lie and Bryhni, 1983). These 
common aspects may vary between cultures. Surveys 
need to be carried out in Malta to discover components 

publishcrs should ensure that men and women are of these common interests. 
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On the othcr hand. the problem may lie in thc 
motivational or entry point. In the UK, electronics IS one 
of the least popular subjects with girls. We werc 
surprised. therefore. when we investigated young 
people's entries to a National Design Prize Competition. 
to find a majority of girls and boys who entered were 
using. microprocessors in some form of control 
technology situation. But the gender difference emerged 
in the way thcy defined the problem they had worked on. 
For the boys, the problem was a technical onc. they nerc 
improving a device; the girls. however. saw a social 
problem (helping a young child to learn or a disabled 
person to be more independent). Once the girls 
recognised that electronics could help them solve this 
problem they had no difficulty working with it (Grant 
and Harding, 1987). 

A pre-university course in Victoria. Australia. requircs 
physics to be learned 'in context'. The structure of the 
atom can be investigated either through the debate over 
nuclear energy or through the atomic bomb. If students 
choose thc latter, the brief runs like this: you w e  asked 
by a group o f  non-science students. who plan to visi~ 
Hiroshima, t o j l l  them in on the development and use oj 
the atornic bomb '. The physics content of this course is 
traditional but, in the first two years of its use (1992193) 
students have shown a substantial increase in A grades 
gained. This is particularly marked for females 
(Hildebrand, 1996). By relating science to people's needs 
and placing it in a social context we can remove many of 
the masculine constraints on science. 

The dominant behaviour of boys and the need to 
breakdown stereotypes 
The effect of the behaviour of boys on girls' learning in 
science classrooms is irrelevant in the single sex 
cnvironment of Maltese secondary schools, but 
stereotyped expectations of both girls and boys may 
operate in these settings. I understand that different 
curricula are available for girls and boys in the 'area 
secondary' and trade scliools (Damanin. 1992). 
although all curricular areas are theoretically open to 
both sexes. In common with other national governments. 
Malta has signed the 'Platform for Action' agreed at the 
1995 UN Fourth World Conference on Women. This 
pIaces special emphasis on widening girls technical and 
vocational education and on educating boys in 
homc-crafts. 

Early stereotyped experiences may strongly influence 
relative achievement of girls and boys in a number of 
topics of the science curriculum (Hardmg, 1996; Johnson 
and Murphy, 1986). Electricity is one such topic - and 
was chosen, for this reason, by Parker and Rennie 
(1985), in an action research project in Western 
Australia, which addressed three issues with grade 5 
teachers: the development of skills and attitudes relating 
to the teaching of electricity; the development of positive 
teachers' attitudes towards the participation of girls in 
the physical sciences; and the development of skills in 

creating and maintaining a non-sexist learning 
cnvironment. This project enabled ten-year-old girls to 
achme paritv with boys in the assessment of work in 
clectricity. 

In the co-educat~onal conte\t of MAtesc pnmav schools 
also, teachers nced to dcvclop sk~lls to crcatc and 
rna~ntain a non-sexlst learn~ng env~ronmcnt. cspcc~all) 
\\hen presenting sclence top~cs for lcarrung 

The 'ideology' of science and implications for science 
education 
A common perception of science is that i t  consists of a 
set of immutable laws which are gcneralised and 
abstracted from contexts. Too oftcn science education 
consists of the presentation of these laws for practical 
demonstration and their use to solve paper-problems. 
Objectivity is assumed to require scparation of thc 
observer or experimenter from thc object or system 
investigated. Emotions have no placc in the pursuit of 
science. 

The effcct of these perceptions on recruitment to science 
was investigated by Head (1980. 1985). Hc rcviewcd 
studies of the personality of practicing scientists (all 
male) carried out since the Second World War. He found 
that scientists emerged as more authoritarian. more 
emotionally reticent. more imbued with the Puritan work 
ethic and less person-orientated than their male peers. 
His investigations of teenagers found that the boy 
scientists were among the least mature of their agc 
group, whereas the girls choosing science. though fewer 
In number. were among the most mature. He argued that 
a girl had to have a certain maturity to makc what was 
then an unconventional choice, whcrcas science. 
presented as law-bound, unemotional and reliable could 
provide the less mature boy with the certainty that spelt 
security. 

How does this selective recruitment affect the 
practice of science? 
Both Keller (1985) and Harding (1986) argue that the 
differential nurturing of males and femaIes develops 
different psychological. emotional and cognitive needs 
(if not abilities). Keller sees the male's greater need to 
dominate and control has led to the dominance of the 
master molecule concept in biochemistry and genetics. 
This, she argues was a factor in the delayed recognition 
of the work of Nobel Prize-winner, Barbara McClintock. 
For McClintock, the most important principle was 
variation and difference, not generalisation and 
abstraction. Neither did she strive to distancc hcrself 
from the systems she studied. She felt she was down in 
the cells with the chromosomes. She had 'a fccling for 
the organism' and would say 'Let the matwid tell you 
what to do'. In this way she was able to observc the 
transposition of genetic material between chromosomes 
when ideologically it could not happen. 

Keller argues that the histoly of science demonstrates that 



science has been pursued, and knowledge generated, in 
many Merent ways. By allowing science of the 
'Enlightenment' to become the dominant way. with its 
strongly masculine overtones. science is constrained in a 
strait-jacket. 

Could science be different if more .women were 
involved? It is difficult to say, as most women who 
remain in science have adapted to the system. But if we 
modify the way we teach science we may enable more 
women, and males with different psychological and 
cognitive needs to pursue ~t.. 

Removing the strait-jacket 
The foIIowing factors have been found to associate with 
girls' greater enjoyment and success in science: 

the placing of science in the social context; 
the avoidance of vocabulary, technical terms and 

meanings that derive from a peculiarly shared masculine 
experience: 

the integration of their experience of the world into 
the learning process; 

the use of a framework that allows them to recognise 
complexity and ambiguity; 

the opportunity to reflect, work collaboratively (and 
therefore discuss) and to define a problem in their own 
terms; 

the expectation that they will participate and achieve 
success. 

Ventura (1992) reported that Maltese girls were less 
successful in '0' level physics than were boys and that 
Form 4 girls performed badly ,across all sciences in 
secondary schools. Perhaps the masculine strait-jacket is 
operating and presentation of the sciences at this level 
does not take the above factors into consideration. 
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