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Girls and Science:

Lift out and circulate

The purpose of this investigation was to examine recent studies 
that have been published in the field of science education, in 
relation to girls and science. Four themes emerged from the 
literature which provided a picture of how girls are participating 
and performing in science. Many of the studies cited in this 
report used Australian data but there are also studies from New 
Zealand, Britain, America, Canada and Germany. 

Several broad-sweeping studies ascertained how girls were 
achieving in science in general, and gave a picture of the study 
of science overall; this is the first theme. The second theme 
compares science education and achievement in single-sex 
and coeducational environments. The third theme explores 
career aspirations of girls in the science field, and science as a 
secondary subject choice. The final theme emphasises what is 
actually working to engage girls with science. Final conclusions 
at the end of this summary will also highlight gaps in the 
research and possible future studies.

A macro view of girls’ achievement and 
participation rates in science
In 2007, Australia participated in the Trends in International 
Mathematics and Science Study (TIMSS). Science performance 
was examined at Year 4 and Year 8 (Thomson, Wernert, 
Underwood & Nicholas, 2007). It was found that Australian 
females, in general, were outperformed by males at these year 
levels. The difference was particularly stark at Year 8.

Another large-scale, international study focused on the 
participation rates of students in science (Ainley, Kos & 
Nicholas, 2008). Participation rates in senior secondary school 
science were found to have declined over the last 30 years. 
Australian, male Year 12 students were more likely to study 
physics, whereas female students were more likely to study 
biology. The percentages of males and females studying 
chemistry were more evenly balanced (Ainley et al., 2008). 
A report from the Australian Bureau of Statistics (2006) also 
highlighted that males were much more likely than females to 
move into science-related courses in higher education.

An exploration of Victorian Certificate of Education (VCE) 
data from the late 1990s reflected participation rates at 

the national level (Cox, Leder & Forgasz, 2004). A larger 
proportion of males studied Physics but a larger proportion of 
females studied Biology and Psychology. However based on 
the study scores, females, on average, outperformed males in 
each VCE science subject for this period, with the exception of 
Chemistry (Cox et al., 2004). 

The researchers in each of these broad studies did not attempt 
to explain their results or their reasons for gender differences 
in science subject selection and science achievement levels. 
However, some explanations can be found in the studies 
discussed in the third theme of this summary.

Comparing science achievement in single-sex 
and coeducational classrooms
Several studies have compared the effectiveness of teaching 
science in single-sex and coeducational classrooms. 
Researchers Parker and Rennie (2002) gathered qualitative and 
quantitative data for the Single-Sex Education Pilot Project 
(SSEPP) in Western Australia. In single-sex classes, girls were 
observed to participate more, be more extroverted, have more 
interaction with their teacher and receive less harassment from 
other students than in coeducational science classes (Parker & 
Rennie, 2002). Overall, teachers mostly preferred single-sex 
classes for girls and coeducational classes for boys. Students, 
especially girls, demonstrated a rather strong tendency to favour 
single-sex science classes. 

A Canadian study concurred with Parker and Rennie’s findings. 
Shapka and Keating (2003) investigated the benefits of single-
sex instruction in science during Years 9 and 10. They found 
that the experience of being taught in at least one single-sex 
science classroom had a significant positive effect on girls’ 
science performance and persistence (Shapka & Rennie, 
2003). Girls in single-sex classes had higher levels of science 
achievement and took more science courses after the experience 
and through the rest of their high school education.

A rigorous British study similarly explored the impact of 
single-sex education, except the emphasis here was on 
academic performance (Spielhofer, O’Donnell, Benton, Shagen 
& Shagen, 2002). Girls in single-sex schools were found to 
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achieve over a third of a grade better in their General Certificate 
of Secondary Education (GCSE) science scores, than similar 
pupils in coeducational schools. They were also more likely 
to take separate science subjects, and they had a 40% greater 
chance of being entered to the higher tier, or ‘key stage 3’, 
science subjects than their peers in coeducational schools 
(Spielhofer et al., 2002).

The Spielhofer et al (2002) study also demonstrated that single-
sex schooling particularly benefited girls at the lower end of 
the ability range. The researchers concluded that secondary 
girls’ schools helped to counteract traditional sex-stereotyping 
in subject choices, as well as improve their performance in 
science.

Another comparative British study explored the differences in 
achievement between 13 year-old students who were taught 
science in single-sex or coeducational classes (Robinson & 
Gillibrand, 2004). Students were categorised as either Higher or 
Lower Set, according to their academic performance in science. 
It was found that Higher Set girls clearly benefited from single-
sex science classes. In contrast to Spielhofer et al (2002), 
single-sex science classes did not seem to benefit the Lower Set 
students. Robinson and Gillibrand (2004) suggested that Higher 
Set girls benefited from more learning-related classroom 
interaction and less interference from boys. 

The cumulative outcome from these studies is that when 
science is taught in single-sex classrooms it is advantageous 
to girls. Girls clearly benefited academically when they were 
taught in this environment.  Although there is some discrepancy 
about the benefits of single-sex science classes for academically 
weaker students, there is evidence that the majority of girls 
gain from not being distracted by boys, and that they may also 
pursue science subjects more freely in an all-girls setting. In 
fact, both Australian and British authorities are considering 
implementing single-sex classes into coeducational schools. 
An online article by Sherlock (2009) in The Canberra Times 
states that single-sex classes may be introduced in Canberra 
high schools in 2010, for subjects such as science and maths. 
Another online article in The Independent (Garner, 2008, p.1) 
says that the new British Schools Minister ‘advocates a return 
to single-sex education to get girls more interested in subjects 
like science and engineering’. 

Science subject choice and occupational 
aspirations for girls
Two British studies investigated whether girls were interested 
in a scientific career in the future, and what science subjects 
they were currently choosing for their secondary education. 
Francis, Hutchings, Archer & Melling (2003) found that science 
subjects (which included chemistry, biology and physics) were 
the least favourite subjects of 30% of the single-sex school 
questionnaire sample, compared with 20% of the coeducational 
sample. Occupational preferences were also analysed. 
Gender dichotomy was found to be less evident in the job 
choices of girls from single-sex schools (Francis et al., 2003). 
The researchers concluded that educating girls in a single-
sex environment could not eliminate the impact of gender 
discourses prevalent in wider society. 

A 17 year longitudinal study was undertaken in the UK to 
investigate the predictive validity of teenage job aspirations. 
Background empirical research cited in the report demonstrated 
that girls in single-sex schools were consistently more likely to 
show a stronger performance in science, and that their subject 
choice was less gender stereotyped than that of their peers 
in coeducational schools (Schoon, 2001). The researchers 
concluded that ‘single-sex schools did encourage less sex 
stereotyping than mixed schools in regard to occupational 
choice’ (Schoon, 2001, p.130).

Watson, Quatman and Edler (2002) found similar results in 
an American context, where they focused on high-achieving 
adolescent girls. Their study reported that girls at single-
sex schools had higher real career aspirations than girls at 
coeducational schools (Watson et al., 2002). Career aspirations 
remained steady and high for many years among girls at 
single-sex schools but in coeducational schools ideal and 
realistic career aspiration scores dropped significantly as 
students progressed through secondary school. The researchers 
concluded that ‘when girls become the focal point [in single-
sex schools], they rise to a greater level of development than 
might otherwise ordinarily become the case’ (Watson et al., 
2002, p. 333). 

A younger (students aged between 9 and 13 years-old) cohort 
of American students completed a course selection sheet in 
another study. A pervasive gender effect was found: together 
both young boys and girls perceived science as predominantly 
a male activity (Farenga & Joyce, 1999). A polarisation of 
the science courses occurred by gender. Life courses such as 
biology were viewed more favourably by females, but physical 
sciences were more appealing to males (Farenga & Joyce, 
1999). 

A British study also found that there were marked gender 
differences in young people’s interest in science in the future. 
There was a strong link for girls between ‘green’ values 
(concerning the environment, nature and ethical issues) 
and being interested in a job related to science, particularly 
for younger girls aged under 16 years (Haste, 2004). The 
researcher noted that young women were ‘turned off’ by 
particular scientific tools and skills when they were labelled as 
‘masculine’ or ‘techie’ (Haste, 2004, p.3).

These studies contribute to a popular belief, backed up by real 
data, that girls are particularly interested in the biological and 
natural sciences. However girls’ schools seem to be bucking the 
trend by steering students into less gender stereotyped science 
subjects. Leonard Sax is a long-time advocate of single-sex 
education and some of his research shows that girls at single-
sex schools are, in fact far more likely to study subjects such 
as computer science, physics and engineering, and they are 
more likely to earn degrees in science subjects (Sax, 2005; 
2008). What is also clear is that pervasive gender stereotyping 
in society continues to exert pressure on girls and that girls’ 
schools must continue to work hard to counteract these 
stereotypes in order to appropriately prompt girls into science 
subjects and careers.



What works: how to engage girls in science
The studies discussed so far have demonstrated that girls are 
still drawn to the biological sciences and predominantly, this 
is what they select for senior science. It has also been shown 
that boys achieve more highly than girls in science in junior 
and middle schooling, but that girls perform very strongly in 
science at the senior secondary level. At this level they are 
enrolled in the biological sciences in far greater numbers than 
boys. Girls also achieve more highly in science if they are 
taught in single-sex classes or schools.

One study focused on promoting girls interest in physics. 
Sex differences in science achievement are stark in physics 
(Young & Fraser, 1994). A German intervention study aimed 
at giving girls a better chance in physics, found that only girls 
who were taught in single-sex classes did not lose interest in 
physics (Hoffman, 2002). This finding complements the studies 
discussed in theme two; however the researcher concluded that 
the interest level of students in physics is a significant predictor 
for achievement. ‘Giving girls a better chance in physics meant 
supporting them in developing a positive physics-related self-
concept’ (Hoffman, 2002, p.462).

A large-scale British study found that girls were engaged by 
science if they could see that the subject was relevant to their 
life, if they participated in group work and collaboration, 
and if there were practical experiments (Francis, Hutchings 
& Read, 2006). Science teachers were vital to girls being 
interested in the field. Girls were more engaged with science 
if (among other factors) there were high expectations by staff, 
frequent affirmation and encouragement of students, and if staff 
showed passion and enthusiasm for the subject matter (Francis, 
Hutchings & Read, 2006). 

Conclusions
Brotman & Moore, (2008) argue that changes in science 
curriculum and pedagogy are needed in the classroom so that 
the experiences, interests and learning styles of girls can be 
recognised. The studies in this summary would suggest that 
this is already being done in girls’ schools. Clearly, girls are 
more successful and engaged in science subjects in single-
sex schools. Similarly, girls in single-sex schools are also 
choosing non gender-stereotyped science subjects in greater 
numbers than their co-educated peers. However, the innate and 
societal pressure for girls to select biological sciences at the 
cost of other science subjects must continue to be addressed by 
educators.

The report by the Australian Council for Education Research 
concluded that strengthening school science education depends 
on teacher expertise in science (Ainley et al., 2008). This in 
turn, depends on recruiting a greater proportion of people with 
specialist backgrounds in science, and giving consideration to 
having specialist science teachers in junior schools. (Ainley 
et al., 2008). This point raises a concern about a lack of study 
and research into how science is taught, and whether or not it 
is engaging girls, in junior schools. Farenga & Joyce (1999) 
concluded that it was necessary to interest girls in the sciences 
at a younger age, prior to middle school years. Thomson et al. 

(2007) reported that at Year 4, only 46% of teachers reported 
feeling well prepared to teach science topics. (At Year 8, 73% 
felt well prepared to teach across all science subjects). These 
points would highlight a need for further study to be done into 
girls and science at the junior levels.

The picture painted by this summary is a positive one for 
girls who are studying science in single-sex schools. Science 
encompasses a broad range of subjects and careers. Women 
are needed in all of these fields, particularly in those sciences 
which are dominated by men. Girls’ schools should remain at 
the forefront in the pursuit of engaging girls in excellent science 
practice.
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