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From Stereotypes to Reaso@Argumentation as a
Tool for Engaging
and Empowering Girls in STEM

SibelErduran



Outline

GENDER STEREOTYPES AND STEM

A 1s STEM education contributing to the problem?
A How is STEM conceptualized in education?

INQUIREENGAGEEMPOWER THROUGH ARGUMENTATION

A What is argumentation and why do we need it in STEM education?
A How can it be a useful strategy in engaging and empowering girls in STEM?
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Gender Stereotypes in STEM
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Female Physicists Worldwide Fight Sexist Stereotypes
By Clara Moskowitz| September 3,2014 | ™ ¢

The views expressed are those of the author and are not necessarily those of Scientific American.

4 Email & Print

Women in physics tend to be
outnumbered by men nearly all over
the world. For a few days in early
August, however, it didn’t feel that
way when I attended the International
Conference on Women in Physics in
Waterloo, Canada. Hundreds of
women from about 50 countries
gathered there for talks, posters and
brainstorming sessions to discuss

Three physicists meet at the International Conference on
Women in Physics August 5-8, 2014 in Waterloo, Canada.
Credit: Marina Milner-Bolotin/ICWIP

both gender, physics, and the
intersection of the two.
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Compared to the other fields in Finland, the situation in physics is bad. In the
cabinet we have over 40 percent female MPs, we have had female presidents. In
general we are considered quite progressive as a country. But to some extent it
doesn’t hold for physics and mathematics. It's something in the mindset of the
people. Somehow people still consider it weird if women go into physics.

Some particular problems for Finland are the culture of drinking heavily, which is
typical for Nordic countries. Sometimes if you don’t drink much you're not
considered as one of the guys and that hinders your advancement. There’s also the
sauna culture. As a_ female you're not allowed to participate in the men’s saunas,
which are gender segregated. It’s a typical evening program at a conference; when
the free time starts, people will go to the sauna.

Jaana Vapaavuori, Finland

I think the problem is cultural. Girls think physics and mathematics is hard, and
people think it's hard for women to do it. But I think we are getting better, the

society is becoming more open.
Shih-ying Hsu, Taiwan
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Contributions of STEM Education?

A How is STEM is conceptualised in education?

A All students are bombarded with deontextualised
and fragmented knowledge
A Matter is made of tiny, indivisible particles.
A Day and night are caused by a spinning Earth.
A Plants convert light and water into food.
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A How do we justify our claims?
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Argumentation

A Argumentationas the justification of knowledge
claims with evidence

A Commitment to evidence and rationality
A Emphasis of reason anaistification

A Tool for enhancing TEMabits of mind
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Argumentation as a key reasoning strategy in STEM

nature

cell biology

Journal home > Archive > Editorial > Full Text

Editorial

Journal home Nature Cell Biology 3, E103 (2001)
doi:10.1038/35074611

Controversy and debate: the nature of science
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@ Archive Biological research is rarely definitive, and experimental evidence for a particular
Sun is the center. The earth has an Earth is the center. The sun has an , Focuses and mede can often be considered more or I‘,ess convining at ?EH' [tis the very nature
orbit that rotates around the sun orbit that rotates around the earth Supplements of science that mast models are merely "warks in progress" which anly remain valid

until they are supplanted by a refined model or are proven wrong and discarded.
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Press releases

It is therefore hardly surprising that peer-reviewed and published results are
irreproducible in a different experimental context or when subjected to
more sensitive analysis; results in vitro may not reflect the complexity of the
Guide to authors situation in vivo. In addition, experiments may be poorly performed or simply vary
Methods checklist for undefinable reasons. As a publisher of primary research, we believe that we are
obliged to take seriously any refutations of results that we publish, and to publish
those that are convincing. Our procedure is first to give the authors of the refuted

Journal information

.

+

+

Online submission

+ Permissions publication the opportunity to respond; bath the refutation and the respanse are then
+ For referees rigorously peer reviewed, ideally by the referees of the original paper. This procedure
+ Contact the journal allows scope for the refuted authors to have their say, it quickly resolves differences

of a clearly technical nature, and it circumvents the possibility that the refuted author
+ Subscribe

might block publication of the refutation. If the reviewers believe that the manuscript
raises legitimate, convincing questions on the validity of a key claim, we will publish
the refutation, on the grounds that if the original claim was judged to be of broad
interest, the fact that it is not reliable is presumably also of equal interest.

+ About this site
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Argumentation as a skill for informed citizenship

THE IRISH TIMES ...

NEWS SPORT BUSINESS OPINION LIFE & STYLE CULTURE

Health | Ireland | World | Politics | Crime & Law | Social Affairs | Education

Drinking three or more coffees daily
‘could prevent heart attack’

People who drink a lot of coffee are less likely to develop clogged arteries, new study
shows

The study examined the association between drinking coffee and the presence of coronary artery calcium (CAC),
an early indicator of coronary atherosclerosis — a potentially serious condition where arteries become clogged up
by fatty substances known as plaques or atheroma. Photograph: Jorge Silva/Reuters

Topics: News Health Victoria Taylor British Heart Foundation
South Korea
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Curriculum Context
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