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How Science Clubs Can Support Girls’ Interest in
Science
Larissa Vingilis-Jaremko

ABSTRACT

Enter any classroom across Canada, ask children to describe a scientist, and you will

likely hear about brilliant, but crazy old men in lab coats and goggles doing danger-

ous experiments (the mad scientist). Stereotypes such as this, however, can affect an

individual’s likelihood to take science courses, and the attention he or she gives to the

studies of the sciences.The Canadian Association for Girls in Science (CAGIS) attempts

to break the scientist stereotype, and to facilitate interest and confidence in science,

technology, engineering, and mathematics (STEM) by holding regular events with

fun, hands-on activities led by women and men in STEM-related fields.

O ne Saturday afternoon, Alison and Sarah were faced with a puzzle: they

had a lemon battery in front of them connected to a small, red LED that

would not glow.They were learning about electricity at a monthly event of

the Canadian Association for Girls in Science (CAGIS). The girls checked their battery;

they had inserted a penny, their positive terminal, into one end of the lemon, and a

nail, their negative terminal, to the other end of the lemon. Both of their small jumper

cables were correctly connected to the input and output leads of the LED. They

looked around at the other girls in the room: all were engrossed in their batteries,

double-checking connections, and trying other LEDs to find one that would glow.

Ayesha, the young electrician running the event leaned between them,“maybe you

don’t have enough voltage in your lemon.” The two girls looked at each other, puz-

zled. Alison looked back at the other girls fiddling with their lemon batteries.

Suddenly, it came to her: if one lemon doesn’t have enough voltage, what about two
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lemons!? She and Sarah grouped with the girls beside them, connecting penny to

nail, positive to negative.They connected their two lemons to the LED and saw a faint

flicker. Minutes later, the room was abuzz with excitement as the entire room of girls

worked together, applying what they had learned to connect all of their lemons

together in a series circuit. They waited in eager anticipation as the last lemon was

connected to the LED. Eureka! A bright red glow! The girls at this event not only

learned about electricity, but they also understood it; they experienced the excite-

ment of discovery, had fun, and made new friends!

The Canadian Association for Girls in Science (CAGIS) is a science club for

girls aged 7-16 with several chapters across the country. Our mission is to promote,

educate and support interest and confidence in science, technology, engineering and

mathematics (STEM) among girls. Members meet monthly at the workplaces of

women and men in STEM fields to get a “behind the scenes”view of science in action,

and do fun hands-on activities. In warm and supportive small group environments

with a high ratio of volunteers to members, girls explore a variety of STEM topics.

Members are as likely to meet with a civil engineer to build and test model bridges

as they are to meet with an artist to learn the chemistry of art restoration. As the

understanding is in the doing, much of the time at each event is dedicated to hands-

on activities, which helps the girls understand, builds their confidence, and creates

positive associations with the sciences.

I founded CAGIS at age 9 when I noticed that the girls in my class hated sci-

ence and mathematics. I was surprised to hear my friends describe the sciences as

“difficult,” “boring,” and “more of a guy thing.” I had a very different view.Through my

mother, a research scientist, and my father, an engineer, I had met many STEM profes-

sionals of both genders, had visited science centres, and had done fun experiments

and activities at home. I thought STEM was fun and interesting, and I wanted to be a

scientist! Indeed, my observations as a child were a common phenomenon; children

and adolescents of various ages have repeatedly been found to have stereotypic,

often negative views of scientists (for a review, see Finson, 2002). These stereotypes

typically portray old men wearing lab coats and glasses, doing dangerous experi-

ments in a lab (Finson, 2002). There are additional beliefs that scientists like to work

in seclusion, have limited social lives, and have IQs in the genius range (Finson, 2002).

Needless to say, many children and adolescents have misconceptions of what scien-

tists actually do, who scientists are, and what they are like.

Stereotyping of STEM as a male domain is pervasive. It can be seen: in the

media (the “mad scientist”makes frequent appearances on kids’shows and cartoons);
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in the home (something as subtle as a mother voicing that she is not good at tech-

nology, and deferring to dad for help with the DVD provides an example to children);

and within social groups and friends (what is “cool” or “geeky”). Accordingly, girls are

exposed to few female role models engaged in STEM-related activities. It may be of

interest to note that gender-role stereotyping occurs early in life. Children have

clearly defined gender-role stereotypes of what is appropriate by age five (Eccles,

1994), and sex segregation in careers goals emerges before age five with boys

exhibiting greater interests in STEM professions than do girls throughout their child-

hood and adolescence (Weisgram & Bigler, 2006). Within mixed-gender classroom

environments, boys often take the active roles during science experimentation, while

girls take on more passive roles such as note taking (Kahle et al., 1993; Burkham et al.,

1997). These roles tend to become consolidated throughout grade and high school,

and confidence and interest in STEM declines among girls (Ware & Lee, 1988; Miller et

al., 2006).

Stereotypes can additionally affect an individual’s attitudes, and even per-

formance in a particular domain (Acker & Oatley, 1993; Steele, 1997; Steele et al.,

2002). An individual’s perceptions of scientists, for example, may affect the attention

he or she gives to his or her studies of the sciences (Finson, 2002). An individual’s self-

efficacy in a given field is linked to his or her likelihood to pursue a career in that field

(O’Brien et al., 1999). Individuals who have negative views of the sciences, then, are

unlikely to take science courses, and subsequently pursue scientific careers (Finson,

2002). This leads us to the expression of the problem: an under-representation of

women in many areas of STEM. Although we have seen advances with more women

entering scientific courses in universities in recent decades, many fields remain male

dominated. While women’s enrolment had risen to 58% of the Canadian undergrad-

uate population in physical and life sciences in 2003, it was 25.3% in mathematics,

computer, and information technologies (CAUT, 2008). In engineering, Canadian

undergraduate enrolment increased throughout the 1990s from 16.1% to 20.6%

female in 2001, but it has steadily declined since then, to 17.1% female representation

in 2008 (Engineers Canada, 2009). According to the 2006 Canadian Census, the percent-

age of women in the workforce in a variety of STEM fields including physical sciences,

computers and information technology, technical occupations, and engineering

ranged from 12.2% in engineering to 36.7% in the life sciences (CCWESTT, 2008).

Women remain under-represented in many STEM fields.

In the current era of globalization, however, Canada must have a strong and

sustainable knowledge-based economy. As reported at the Fifth Canadian

Conference of Women in Engineering, Science, and Technology (1992),“Canada needs
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an educated workforce, particularly a workforce that is trained in the sciences, engi-

neering, technology and trades. Half of all Canadians are women: ergo what Canada

needs are more trained women in these industries.”

Despite the under-representation of women in STEM fields, it is possible to

promote girls’ interest and achievement in STEM. We can do this in a variety of ways

that work to break down stereotypes, provide social supports, change learning envi-

ronments, increase exposure to STEM fields and hands-on activities, and increase

exposure to female role models. For example, girls generally have less peer support

for their STEM interests and activities than do boys (Brickhouse et al., 2000; Stake &

Nickens, 2005). However, in enrichment classes where peer relationships were

encouraged, students reported having positive STEM peer relationships, and had

more positive expectations of the possible personal self as a scientist (Stake &

Nickens, 2005). Changes in learning environments can also promote and support

girls’ interest in STEM. Girls like to learn in cooperative and supportive small group

environments that encourage peer engagement (Brickhouse et al., 2000). Facilitating

these types of environments can help to develop girls’ interest and confidence in

STEM. As boys often dominate science classes and activities (Schacter, 1998), one way

to facilitate these types of environments is to provide single gender learning oppor-

tunities in STEM. Several studies have additionally found that girls are motivated by

hands-on activities (Lee & Burkam, 1996; Burkham et al., 1997; Brotman & Moore,

2008). Lee and Burkam (1996) recommended that parents encourage girls to partici-

pate in science clubs and fairs because they responded well to the cooperative, small

group environments. Finally, increasing exposure to female role models in STEM fields

can improve attitudes towards scientists and can decrease stereotypical descriptions

among elementary school students (Finson, 2002).

A variety of interventions can be effective in breaking stereotypes of the sci-

ences, and increasing girls’ interest in STEM fields. CAGIS attempts to use all of the

methods listed above to encourage girls’ interest and confidence in STEM. At our reg-

ular chapter events, members have the opportunity to meet other girls who are sim-

ilarly exploring the sciences, which facilitates positive peer relationships. We provide

supportive, small group learning environments that encourage interaction and peer

engagement. Our events are full of fun, hands-on activities, which enhance learning,

and build positive associations with STEM. Finally, our girls are exposed to many

female role models in STEM, as many of our chapter volunteers are science and engi-

neering students, as well as other members of the community. Additionally, many of

the presenters and hosts of our regular events are women in STEM fields. Our girls,

thus, have exposure to a wide variety of female role models in many areas of STEM.
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I am very proud to report that many of our past members have emailed us

to let us know how CAGIS had a positive impact on their lives, and to inform us that

they are now studying engineering, biochemistry, medicine, and physics, and trades

such as welding (to name a few). Nothing is more rewarding than to see some shy,

quiet CAGIS member come to life and become excited by the fun and discovery side

of science. My hope is that CAGIS will give girls the confidence, the skills, and the

knowledge to feel comfortable with science, technology, engineering and mathemat-

ics, and pursue their interests, whatever they may be.
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