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“Gender-sensitive teaching in Marine
Sciences is important to educate and sensitise
the next generation of marine scientists and
therefore contributes to an improved gender

balance in the near future!”

Prof Dr Katja Matthes,
GEOMAR and coordinator of Baltic Gender
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Marine Sciences is, with Physics, one of the
most male-dominated and masculinist subjects taught
and researched in higher education. With few females
researching and teaching, women are put off studying
Marine Sciences, and this generates a self-perpetuating
cycle of inequality. Women with caring responsibilities,
women of colour and disabled women are even less likely
to study and progress in Marine Sciences. It is not that
women can’t work with and on oceans and seas — there are
plenty of examples of women deep free-divers (Haenyeo)
and women-only circumnavigation teams (Expedition),
as well as women scientists, but they are frequently less
celebrated, and sometimes even airbrushed from history,
as the Baltic Gender project has illustrated elsewhere.

U b ith the treatment and knowledge of oceans and
seas being fundamental to the creation and resolving of the
climate emergency, amongst other environmental prob-
lems, we also desperately need the experience of as wide a
range of scientists and policy makers as possible. Marine
Sciences needs to attract women to study the subject in
the first place, and then to retain them as PhD students
and early career researchers, so that they become estab-
lished researchers and lecturers in their own right, to in-
spire the next generation of young women (and men). And
more needs to be done to create an institutional culture
which supports caring responsibilities (for both women
and men), a healthy home-work balance, and a workplace
which is respectful of a diverse workforce. This starts in
the classroom.



The material which follows provides a frame- m

work to eliminate gender stereotypes, and to create
a positive and encouraging working environment for
women, as well as men who do not necessarily fit the
typical ‘alpha males’ who too often dominate academ-
ia. And it provides the justification (should it still be
needed) to answer the question why we should all be
concerned with gender equality in Marine Sciences. It
does so through providing some lively and imaginative
examples of teaching that have been used successfully
to resonate with female students.

Gender equality in addressing environmental prob-
lems has long been recognised as critical: from the UN
Conference on Environment and Development and the
Beijing Conference on Women in the 1990s and, more
recently, by the UN Framework Convention on Climate
Change. The Baltic Gender project which underpins
this Handbook is grounded in these initiatives. The UN
Decade of Ocean Science Research for Sustainability,
which begins in 2021, has also identified gender equality
as a key to sustainability, so the timing of this handbook
on gender-sensitive teaching methods in Marine Sciences
could not be more timely.

Prof Susan Buckingham1
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Baltic Gender is an EU-funded project that brings to-
gether eight scientific institutions in five countries around the
Baltic Sea to work on reducing gender inequalities in Marine
Sciences and Technology and more generally in Science,
Technology, Engineering and Mathematics (STEM). In its
Work Package 4, Baltic Gender aims to develop both methods
for conducting gender-sensitive marine research as well as com-
petences and skills in gender-sensitive teaching methods. In this
context, Baltic Gender offered both an exploratory workshop
with Londa Schiebinger on “Gendered Innovations in Marine
Sciences & Technology” in 2018 and two workshops held
by Pia Garske on “Gender Equality and Gender-Conscious
Teaching in Science” for teaching staff from partner institu-
tions in 2019. The workshops dealt with the question of how
the gender issue plays a role in academic teaching in STEM
including Marine Sciences & Technology, emphasised the im-
portance of reflecting on one‘s own teaching practice and
self-awareness, and worked out together with the participants
methods and tools for gender-conscious teaching.

Since there are already some well-informative toolboxes
for gender-sensitive teaching online, such as those of the EU
project Garcia or the Freie Universitit Berliﬁ, this brochure fo-
cuses on STEM subjects and examples from Marine Sciences or
related disciplines. It concentrates on two facets of gender-sen-
sitive teaching, namely ,Gender in curricula® and ,,Gender-
sensitive teaching setups“, in order to sensitise teaching staff
in STEM to firstly pay attention to gender differences in the
classroom and secondly, to give a number of practical ideas on
what they can do if they want to break gender patterns in their
direct educational environment.

6 W



To illustrate gender in teaching, some concrete examples
from teaching practice are embedded in the brochure. Since
there is little expertise on gender-sensitive teaching in Marine
Sciencess, we use examples from Physics as an important ref-
erence science. They were elaborated by Helene Gotschel, a
well-known German physicist, science historian and gender re-
searcher, professor for gender and engineering at the Hannover
University of Applied Sciences and Art.
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important in teaching?

Gender is a constitutive ele-
ment in organisational structures
and disciplinary cultures of science
and research since the science sys-
tem is historically male-dominated.
Disciplinary cultures comprise
the cultural order, symbolisms and
practices of a discipline, dynamic
processes, which form values,
patterns of the

members of a discipline and which,

and behaviours

furthermore, have an impact on
the teaching and learning culture.
Prevailing concepts of femininity
and masculinity and respective role
expectations have been recognised
to be the barriers in academic career
development for women.

Throughout the world, fewer
women than men study science,
engineering and technology and,
not surprisingly at all, fewer wom-
en than men climb to the top of the
scientific career ladder, a phenom-
enon described by the term “leaky
pipeline” illustrating the declining
proportion of women in science at
the various qualification levels and
career stages.

Likewise, Marine Sciences
and Technology is traditionally a
male-dominated field, with a signifi-
cant lack of women in leadership
positions. It is a broad and multidis-
ciplinary field of study concerned
with physical, chemical, biological,
and geological taking
place in seas and oceans, but which
is also engaged in coastal manage-

processes

ment, fisheries, ecology, climate
change and similar topics.
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This means that although
there might be technical areas where
gender is of no particular relevance,
it is an important issue in many
other areas of the studyr) field and
thus in research content. Because W
of the strong ‘research-teaching’
nexus (Neumann 19943 there is,
therefore, a considerable need for
competence and skillsin gender-sen-

sitive teaching methods for staff in G-
Marine Sciences and Technology ender-sensitive teaching is
and STEM. concerned with what is taught, how

teaching takes place, and how what
is taught is learned, in the context
of female and male students, as well
as with teaching methods and learn-
ing materials that take into account
the specific learning needs of fe-
male and male students. The shared
understanding of gender-sensitive
teaching in the consortium there-
fore is that

“Gender sensitive teaching, ...,

considers and recognizes the impact of gender aspects in
interactions between teaching staff and students as well as
among students and in teaching content and material”

(Baltic Consortium on Promoting Gender Equality in
Marine Research Organizations 2018, p. 1)



Information Box |

What is meant by ‘gender’?

The term ‘gender’ refers to cultural mean-
ings of masculinity or femininity that in-
fluence personal identity, such as socially
constructed characteristics, gender roles or
behavioural expectations. Gender concepts
are socially and historically variable. The as-
sumption that there are only two genders is
a powerful social norm that classifies people
in (only) two distinguishable, oppositional
and complementary categories: females and
males, identified as women and men.

Genderbinarityiscloselyinterwoven with the
norm of heterosexuality, which is considered
as natural and normal, according to a logic
of reproduction. As a consequence, the sex/
gender dichotomy causes social exclusion of
people who cannot or do not want to iden-
tify themselves in this classification system,
such as trans-, inter- or non-binary persons.
Furthermore, people with a non-heterosexu-
al orientation are also often affected by dis-
crimination. Gender significantly shapes our
perception of social reality and thus has an
influence on society, politics, economy and
also science.

10



Take away
_— e

Gender-sensitive teaching is concerned with
teaching content, materials, methods and the
interaction between teachers and students with
the aim of offering all students - regardless of
their gender - the best possible study conditions
so that they can fully develop their individual
talents and potential.

e N o . s
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“A | o |
Ithough gender is not visible in Physics at
first sight, masculinity and heteronormativity
are hidden messages in the teaching and pres-
entation of Physics in the lecture theatre. We
need to overcome these demonstrations of nor-
mativity to create a safe and welcoming space
for all our students. In addition, we have to keep
in mind that gender is not the only category of
social inequality. Race is another powerful cat-
egory. The whiteness of Physics shines through
in unspoken hierarchies, for example when the
geographic latitude is positive in the north, and
negative in the south per definition. The white-
ness of Physics can be challenged by involving
more black physicists and physicists of colour
role models in the history and teaching of Physics
and by developing an intersectionality-informed
Physics education. In fact, a lot can be done to
challenge normativity and to enact change in
STEM fields.”

Helene Gotschel

12



2.1 GENDER BIAS IN
ACADEMICTEACHING

Although it is important to
consider gender in its intersection
with other categories of social dif-
ferentiation, in this brochure the
emphasis is on gender as a central
differentiating factor that causes
social inequality and injustice.
Manifold research has shown how,
until today, a “hidden curriculum”
of prevailing gender-stereotyped
perceptions and expectations with
regard to women and men in aca-
demic teaching impact on students’
attitudes towards learning and en-
gagement with the subject as well as

their academic achievements.

Until now, standard teaching
methods
often tend to refer to gender stereo-
types when using images that are
depicting or portraying women and
men. Men are often presented in,

and learning materials

for instance, technical

women in more assisting or social

contexts,

and caring activities.

T a W a Ve a e
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Example 1 from teaching practice
challenging masculinity:

III

n a task on kinematics
developed by one of my col-
leagues, a lion is chasing
after an antelope for a short
time and the students are
asked to calculate if the ante-
lope will escape or be caught
by its hunter. | use this par-
ticular example to explain to
my students the thinking pat-
terns of Physics. | present the
task “Lion hunts antelope”
and then show the short film
“Lionesses chasing a zebra”.
The idea here is to enable the
students to see that natural
movement patterns such as

acceleration and braking,
change of direction as well as
the necessary teamwork are
being left out and end up as
rectilinear and regular move-
ments in the task. Moreover,
the students see that lioness-
es hunt as a team whilst lions
do not at all. In this way, the
students can question the still
prevailing gender ideas of ac-
tive masculinity and passive
femininity that date back to
the 19th century.”

Helene Gotschel

14



Information Box ||

What is meant by a ‘gender stereotype’?

“A gender stereotype is a generalised view
or preconception about attributes or char-
acteristics, or the roles that are or ought to
be possessed by or performed by women and
men.

A gender stereotype is harmful when it limits
women’s and men’s capacity to develop their
personal abilities, pursue their professional
careers and make choices about their lives.”

8
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Closely linked to stereotyping
is the phenomenon of unconscious
bias. “Unconscious biases, other-
wise known as implicit biases, are
inherent or learned stereotypes
about people that everyone forms
without realising it. Unconscious
biases are social stereotypes about
an individual, group or institution.
Everyone has unconscious biases
about various groups, and they are
often not aligned with one’s con-
scious values.”

16



Gender bias of lecturers, for
example, can be expressed through
language that reproduces their per-
sonal beliefs and attitudes regarding
women and men and the social norms
related to their roles and responsi-
bilitiég, which in consequence may
lead in the teaching situation among
other things to

s N

+ stereotypically assigned work orders

different recognition for the same performance

*

*

unequally distributed confidence and support

less frequent integration of women into networks

*

intransparency of processes associated with scientific careers.

*

17



2.2 INTEGRATING GENDER
IN CURRICULA

“The integration of women’s and gender studies in

the curricula of bigher education institutions is a core
element of a gender-fair conception of study degrees and
a crucial factor of scientific development in the reorgani-
sation of academic teaching ...”

(Kortendiek 2011, p. 211)"

The integration of gender
issues in curricula is central for
academic knowledge building. With
regard to the production of knowl-
edge, it is important to disclose
androcentric views and gender di-

chotomies in a scientific discipline
(Kortendiek 2011, p. 220).

Information Box Il

What is ‘androcentrism’?

The term ‘androcentrism’ describes a view
that places the masculine at the centre of

thinking and makes it standard. Numerous
studies have explored androcentrism in
science and its regulating effects on the pro-
duction and acquisition of knowledge.

18



The following examples from research illustrate
the relevance of genderin knowledge production:

Research assessing the relationship between temperature and human
health provided evidence that women are more vulnerable to heat-re-
lated mortality than men and, furthermore, that women have higher
risks for ischemic, arrhythmic and blood pressure effects associated

with the weather (cf. Guo et al. 2011, p. 6).

Traditionally women have had a significant role in fishing (artisanal,
commercial) and in fisherfolk societies (e.g., as female pearl divers or
indigenous fisherwomen) and there are various examples of women’s
contribution in maritime sectors, including in fisheries and marine
conservation. Although women play important roles in the entire fish-
ery supply chain world-wide, their roles have been widely overlooked

and downplayed (cf. Gissia et al. 2018, p. 216).

A Chinese study on health impacts of air pollution and potential mod-
ification by individual characteristics on air pollution effects showed
that the cumulative effects were modified by age, gender and edu-
cational attainment. Stronger associations between air pollution and
mortality were observed in the elderly, females and residents with low
educational attainment (cf. Li et al. 2015).

19



However, according to
Kortendiek (2011, p. 226) there is
no preset way to anchor gender in
studies in higher education; rather,
each discipline has to answer this
question with regard to its particu-
lar context and needs. Kortendiek
suggests four forms of how gender
aspects can be integrated systemati-
cally into teaching and learning.

Cross-discipline Integrative Particular explicit Explicit approach
approach approach approach

l l l l

e.g., Cross- e.g., Gender e.g., Gender- e.g., BA/MA
discipline gender research as a specific modules, gender-studies
modele for sever- cross-discipline gender module programme,

al courses task and integral components postgraduate

part degrees, PhDs

Women’s Studies

l l l l

Integration of gender studis in the curriculum

Source: Kortendiek 2011, p. 223.
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Each of the four approaches is
a way of bringing gender aspects in-
to the curriculum. Which one is best
suited for an institution depends on
underlying conditions in the envi-
ronment. The two most far-reaching
approaches are the intergrative ap-
proach, which incorporates women
and gender aspects as cross-cutting
issues into existing fields of study,
and the explicit approach, where a
specific gender degree programme
(BA/MA/doctoral) or postgradu-
ate degree programme is created.

21

However, to get started at all
or in case of small institutions the
cross-discipline approach, where
a comprehensive gender module
for several degree programmes is
offered, is useful as well as the
particular-explicit approach, where
independent modules or module el-
ements are created within a degree
programme, e.g., gender aspects
in biology or gender in Marine
Sciences (cf. Kortendiek 2011, p.

223-226).
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As a best-practice example
of how gender contents of (sub-
ject-specific) women‘s and gender
studies can be integrated into degree
courses, the Women‘s and Gender
Research Network North Rhine-
Westphalia developed a model da-
tabase including proposals for 55
subjects. Scholars from the respec-
tive disciplines developed gender
curricula that outline (1) general
course objectives related to gender
issues, (2) subject-specific gender
studies content, and (3) concrete
forms of integrating gender studies

. . 13
content into the curriculum.



For instance, for Nautical
Science course objectives consider
among other things aspects such as
“Integration and acceptance of wom-
en in a formerly male-dominated
area”, “The particular situation of
women and men working and living
together at sea”, or “Interpersonal
leadership skills on-board ship”.



Information Box IV

Women on board in history

Traditionally, women were not wanted on
board of a ship; superstition rather saw them
as bringing bad luck. However, main captains
often took their wives and families along. In
the early 20th century few pioneering wom-
en even started seafaring trainings; some in

boy disguise (cf. Feldkamp 2017).

The illustration below shows seven objects,
which women on ships used as pee assis-
tance. They were discovered on board of the

West India Company (WIC), the United East

India Company (VOC) and the Dutch fleet.

176

OC* Saldat.
als Elisabeth Huyser
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It is of utmost importance for
a balanced depiction of the per-
formances of women and men that
the work and biographies of female
researchers be taken into considera-
tion and the issue of female pioneers
in (marine) science, such as the
first women in Antarctica or female
pioneers of seafaring be broached
(cf. Feldkamp 2017)1.6 Furthermore
there have been several outstand-
ing female (activist) scientists that
have been pivotal in the field of
Science (cf. Gissia et al. 2018), as
for instance Eunice Foote, Rachel
Carson, or Elisabeth Mann Borgese.

Therefore

¢ reflectthe alleged objectivity of STEM subjects — who
is made visible in the research field of STEM?

¢ show that STEM is made by people and not by genius-
es — is a theory really invented by one single scientist
or was there a whole group who worked on the idea?

+ go beyond the familiar or normal and question what
is invisible or concealed.

25



Information Box Y

Women in Oceanography

In 1960, a few women began to join US
oceanographic expeditions. In 2005, the
journal Oceanography published its first
volume highlighting the contributions that
women have made to Marine Sciences. Ten
years later, a new compendium on “Women
in Oceanography: A Decade Later” reviews
the progress that has been made in address-
ing career barriers since 2005 as well as
areas where further attention might still be
needed. The volume also contains about
200 autobiographical sketches of female
ocean scientists reflecting on personal views
of being a woman in oceanography.

26



Take away

Gender biases can be minimised or eliminat-
ed by the systematic integration of gender
aspects and disclosure of inequalities into the
curriculum.

¢ Find the appropriate approach for incorpo-
rating gender aspects into the curriculum;
e.g., as cross-cutting issues into existing
fields of study, as a specific gender degree
programme, as a comprehensive gender
module for several degree programmes,
as an independent module within a degree
programme.

+ Consider women’s contributions to the
sciences.

+ Reflect on your own internalised gender
stereotypes and the unconscious biases you
might have about an individual, group or in-
stitution. Challenge normative assumptions
in your teaching practice to break patterns of
thinking.

27
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teaching "ava"

“A . . L

salecturer in mechanical engineering at a
Germanuniversity ofapplied sciences,Ifacedthe
complex problem of teaching three things concur-
rently: imparting Physics knowledge, applying
gender-related changes of teaching Physics, and
reflecting on the teaching approaches. Although
gender- and diversity-informed Physics educa-
tion has not been systematically explored in the-
oretical and empirical terms, there are a number
of exploratory ways — which can work simulta-
neously at many different levels — to oppose the
masculinity of Physics, to look beyond the tradi-
tional self-image of Physics, to defy the common
ideas about Physics and gender, and to include
the personal and professional biographies of
women, people of colour, queer people, and oth-

er structurally marginalised physicists.”
Helene Gotschel

28



Gender—sensitive

requires in addition gender compe-
tence, i.e. knowledge about gender
stereotyping and discrimination,
about gender construction process-

teaching

es, about attitudes and behaviour
towards women and men. From a
didactics point of view, gender-sen-
sitive teaching aims at equally sup-
porting learning processes of both

male and female students.

Two basic didactic principles
for gender- and diversity-conscious
teaching method diversity
and student activation. Lecturers

are

should pay attention to:

¢ gender- & diversity-responsive teaching, language
and learning materials.

¢ participatory teaching and gender-sensitive class-

room dynamics.

29



3.1 GENDER- & DIVERSITY-
RESPONSIVE TEACHING AND
LEARNING MATERIALS

Nt

Gender-balanced use of
imagery and language

In the teaching situation, atten-
tion should be paid to the practical
examples used, in particular with
regard to images, to ensure that
they do not contribute to maintain-
ing stereotypes or strengthen the
inequality of opportunities through
discriminating contents, or women
and men not portrayed as having
equal value, but instead examples

should take up modern or more unu-
. 18
sual gender images.
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Lecturers can examine

¢ How many female/male characters are portrayed in
the teaching material? Are they equally represented
in text and images?

¢ How are men and women represented in science?
Are female characters also shown in power positions
or as engineers?

¢ Does the teaching material use gender-inclusive
language or does it only refers to generic masculine

pronouns?

¢ Are students encouraged to think and reflect about
19
the gender dimension in their subject?
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Example 2 for challenging masculinity
and heteronormativity:

[

Physics is (re)presented
via written texts and oral nar-
ratives. This opens up a possi-
bility to intervene during the
Physics lecture. The maths
problems offer a good chance
of challenging traditional per-
ceptions of gender. German
textbooks quite often use
weapons, sportsmen and male
physicists to explain Physics.
Therefore, one can challenge
gender roles (without further
comments) by choosing an
allegedly “atypical” sport for
the tasks.

For instance, in one of my
tasks on calculating the
conservation of angular mo-
mentum. | replace the usual
female ice skater with the
male Russian, three-time
world champion figure skater
Evgeni Plushenko and let my
students watch his triple and
quadruple jumps and excel-
lent pirouettes. Many of the
male mechanical engineering
students feel visibly disturbed
by Plushenko’s dancing and
feminine-looking movements
and start snickering.”

Helene Gotschel

32



Sex- and gender-based dis-
crimination starts with language, as
the systematic use of gender-biased
terminology influences attitudes,

behaviour and perceptions and

perpetuates a stereotyped view of
women’s and men’s gender roles.
In order to avoid discriminatory
language and to treat all genders
equally, numerous guidelines have
been developed at national and in-

ternational level.

gendered noun
|

man
freshman
mankind
man-made

chairman

L

policeman

33

In most languages, the mascu-
line gender is used as the ,inclusive®
or ,generic’ form, whereas the fem-
inine is ,exclusive‘, i.e. referring
to women only. This generic or
neutralising use of the masculine
gender has often been perceived
as discriminating against women.
Therefore, neutral and inclusive al-
ternatives should be sought (cf. EU
Parliament 2018)2: as the following
examples show:

gender-neutral noun

person / individual
first-year student
people / human beings
machine-made
chair, chairperson

police officer



Information Box VI

What is ‘gender-neutral language'?

“Gender-neutral language is a generic term
covering the use of non-sexist language,
inclusive language or gender-fair language.
The purpose of gender-neutral language isto
avoid word choices which may be interpreted
as biased, discriminatory or demeaning by
implying that one sex or social gender is the
norm. Using gender-fair and inclusive lan-
guage also helpsreduce genderstereotyping,
promotes social change and contributes to
achieving gender equality” (EU Parliament

2018, p.3).

34



Take away

Standard teaching materials tend to use gender
stereotypes; instead, use gender-balanced
images and gender-neutral language.

In terms of diversity aspects in contents and ma-
terials, lecturers should check whether diversity
categories such as gender, age, disability, eth-
nicity/race, social origin, religion/belief and
sexual orientation are explicitly addressed, or
whether examples are selected that represent
the diversity of people.

35



3.2 PARTICIPATORY
TEACHING

“It depends only on the lecturer, his

[or ber] professional and pedagogical knowledge, skills,
experience and creativity to find space for the implemen-
tation of participatory methods in the context of teaching
bis [ber] subjects”

23
(Kucharéikova/ Tokarj¢ikova 2016, p.89)

The main principle and ob-
jective of participatory teaching is
active student participation. Higher
motivation and interest in the sub-
ject as well as better efficacy and
results can be achieved by applying
a variety of methods instead of just
frontal teaching.

By using a variety of methods,
it is also more likely that different
learning types/learning styles will
be accommodated.

36



Examples for a variety of teaching methods

Lecture Seminar Lab

Group work Group work Group work
Interactive lecture Project-based learning Project-based learning
(videos, etc.)
Think-pair-share Learning diary
Showing different
approaches, images Roleplay simulations Excursions
Video analysis Debating club Work placements
Powerpoint presentation Field trips

37



Example 3 from teaching practice for the
conservation of the angular momentum:

[ |

The next term, | had the
opportunity to modify the ex-
periment of the conservation
of the angular momentum.
Typically, a personsitsonaro-
tating stool chair and is being
turned round while holding a
heavy dumbbell in each hand.
With both arms stretched out
in a horizontal line, the mo-
ment of inertia grows and the
angular acceleration of the
rotation slows down. Keeping
the weights close to the body,
the mass moment of inertia
decreases and the angular
acceleration increases. We
can observe this effect with
figure-skating pirouettes or
the somersaults performed
by gymnasts and high divers.
Instead of the usual call for a
‘strong male student’, | invit-
ed all students to participate
in the demonstration. One
female student took part on
the condition that she had to
hold only one dumbbell in her

hands. We observed that the
intended effect would also
showwithonlyoneweightheld
in both hands. Consequently,
| will carry out this experi-
ment in future with only one
dumbbell. In this way, all
students have a fair chance to
participate in the experiment:
those who would otherwise
feel embarrassed when ask-
ing for a ‘lighter’ variant of
the experiment in front of the
whole group as well as those
who would refrain from taking
part, believing they lacked the
necessary physical strength.
Such a change in the materi-
al-discursive choreography of
student, teacher, dumbbell,
rotating stool and audience
could turn the usually exter-
nally oriented demonstration
of masculine strength into an
internally oriented bodily ex-
perience of the rather diffi-
cult-to-grasp concept of
angular momentum.”

Helene Gotschel
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Take away

Make sure that you use a variety of media and
stimuli:switch between more cognitiveand more
practice-oriented approaches so that what stu-
dents have learned can be tested, criticised and
linked. If possible, ensure a physical presence
of the object of investigation - if necessary, also
as a digital artefact.

39



PROJECT-BASED
LEARNING

Project-based learning refers
to any programmatic or instruction-
al approach that utilises multifacet-
ed projects as a central organising
strategy for educating students.
When engaged in project-based
learning, students will typically
be assigned a project or series of
projects that require them to use
diverse skills — such as researching,
writing, interviewing, collaborat-
ing, or public speaking — to produce

various work products, such as research papers, scientific studies,

public-policy proposals, multimedia

presentations, video documenta-

ries, art installations, or musical

and theatrical performances. Unlike

M many tests, homework assignments,

and other more traditional forms of
academic coursework, the execu-
M tion and completion of a project may
take several weeks or months, or it
may even unfold over the course of

25
a semester or year.
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Projects provide the context
for experiential learning and skills
such as collaborative creativity,
prgﬁblem-solving and decision-mak-
ing. An alumni survey conducted by
the Worcester Polytechnic Institute
showed that learning outcomes of
project-based learning were even
more pronounced for women, who
appeared to gain more for their per-
sonal and professional development

than their fellow male students.

Take away

There is evidence that a project-based curricu-
lum may boost female success in the fields of
science, technology, mathematics and engi-
neering. In general, it can be said that project-
oriented learning, in contrast to frontal teach-

41

ing, contributes to better learning outcomes for
all students, regardless of sex or gender.



Example 4 from teaching practice on

Newton's Third Law:

[ | P

hysics is performed
through experiments
in the lecture theatre.
Interdisciplinary gender re-
search in general and also
pedagogical and educational
research study physical ob-
jects and their meaning for
knowledge production and
teaching. To physically expe-
rience Newton’s Third Law of
Motion, also called the law of
interaction, two students face
each other standing on two
skateboards, each of them
holding one end of a rope.

It does not matter if one
student or the other or both
students pull at the rope; the
skateboards move towards
one another exactly as formu-
lated by the law of interaction.

Whenever | enact this

experiment with my first-se-
mester students, patterns of
gender inequality and hetero-
normativity are (re)presented
in the lecture theatre. Once
when the experiment was
repeated, ‘by chance’ a slim
female participant had re-
placed a stout male student.

As before, the two skate-
boards moved towards each
other, no matter who pulled
on the rope. However, since
the slim woman was lighter
than her corpulent predeces-
sor, her skateboard accelerat-
ed faster than in the previous
experiment - according to
Newton’s Laws.

AY S
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Observing this, a male stu-
dent noted, ‘They are in love
with each other!’ and all the
students burst out laughing.
Two skateboards, a rope, two
students and one member
of the audience played out a
material-discursive choreo-
graphy, which produced a
binary gender order and het-
erosexual desire in the thea-
tre. In this performative act,
the female student was put in
her place ‘as the other side of
Physics’.

Assuming that the resulting
material-discursive choreog-
raphy which had gendered the
lecture theatre in a binary,
heterosexual way would make
it harder for the few female
students to participate in fu-
ture experiments, | addressed
the issue in the following
lecture.

NN NSNS
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I pointed out that every
student should enjoy partici-
pating in the experiments and
that no one should mar the
experience with gendering
or racialising remarks and
jokes. Moreover, since we do
not know anything about the
participants’ sexual orien-
tation and because this type
of personal information is in
no way relevant to Physics, |
clearly condemned any form
of heterosexuality imply-
ing comments about other
participants.”

Helene Gotschel



ADAPTING TO
PARTICIPANTS

In general, lecturers tend to
have certain — conscious or uncon-
scious — assumptions about their
students which influence their
teaching interactions. To become
aware of these assumptions can
contribute to a gender-friendly and
inclusive atmosphere and the great-
er success of the course.

Each lecturer should therefore
reflect his or her beliefs, showing
that he or she takes students seri-
ously with regard to their individual
learning needs and their different
biographies, which may be affected
by social inequalities affecting, in
turn, their daily lives.

ST NN



The interaction between a lec-
turer and the students is crucial for
gender equality in the classroom.
The following recommendations are

selected f'zl;om a presentation given
by USAID:

Key skills demonstrated by lecturers

¢ Valuing equally the learning ability of both female
and male students.

A ¢ Reacting cautiously to unfriendly and potentially

gender-biased attitudes that students may demon-
strate toward their female and male peers.

¢ Lookingforcharacteristics/behavioursresultingfrom
social norms that may hinder academic learning and
performance (e.g. shyness, arrogance, dominance,
bullying, lack of confidence, or fear of speaking out
in class).
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Dynamics and interaction in teaching

¢ Giving equal chances to all students to answer
questions.

¢ Ensuring that everyone is heard and every comment
is valued.

e Ensuring that working groups are gender-mixed
¢ Ensuring that group leaders are gender-mixed.

¢ Encouraging all students of all genders to present
results equally from group work.

¢ Ensuring that students do not dominate over others.

¢ Assigning similarduties regardless of traditional gen-
der roles (for example, cleaning, moving furniture).

¢ Discouraging gender-discriminatory and sexist be-
haviours. All acts of severe sexual harrasment and V
assault must be punished.

o W oW VoW
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Take away
S —

+ Participatory teaching invites the use of
cooperative and interactive methods instead
of just frontal teaching. Make sure that you
use a variety of media and stimuli: switch
between more cognitive and more practice-
oriented approaches so that what students
have learned can sink in through reflection,
feedback and repetition.

¢ There is evidence that a project-based learn-
ing curriculum may boost female success in
STEM fields. In general, it can be said that
project-based learning contributes to better
learning outcomes for all students regardless
of their gender. It gives students the opportu-
nity to develop knowledge and skills through
challenges and problems they may face in
the real world.

¢ Inclusive teaching requires the lecturer(s) to
adapt to students’ individual biographies and
learning needs, thereby taking the chang-
ing needs of different student groups into
account.
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4 | Checklist from all
NN\ “Take aways”

. Gender-sensitive teaching is concerned with teaching
content, materials, methods and the interaction be-
tween teachers and students with the aim of offering all
students - regardless of their gender - the best possible
study conditions so that they can fully develop their indi-
vidual talents and potential.

. Gender biases can be minimised or eliminated by the
systematic integration of gender aspects and disclosure
of inequalities into the curriculum.

. Find the appropriate approach for incorporating gender
aspects into the curriculum; e.g., as cross-cutting issues
into existing fields of study, as a specific gender degree
programme, as a comprehensive gender module for
several degree programmes, as an independent module
within a degree programme.

. Consider women’s contributions to the sciences.

. Reflect your own gender stereotypes and try to challenge
normative assumptions.

. Standard teaching materials tend to use gender stereo-
types; instead, use gender-balanced images and gender-
neutral language.

. In terms of diversity aspects in contents and materials,
lecturers should check whether diversity categories such

as gender, age, disability, ethnicity/race, social origin,

48



religion/beliet and sexual orientation are explicitly ad-
dressed, orwhether examples are selected that represent
the diversity of people.

Make sure that you use a variety of media and stimuli:
switch between more cognitive and more practice-
oriented approaches so that what students have learned
can be tested, criticised and linked.

There is evidence that a project-based curriculum may
boost female success in STEM fields. In general, it can
be said that project-oriented learning contributes to
better learning outcomes for all students regardless of
their gender. It gives students the opportunity to develop
knowledge and skills through challenges and problems
they may face in the real world.

Participatory teaching invites the use of cooperative and
interactive methods instead of just frontal teaching.

Make sure that you use a variety of media and stimuli:
switch between more cognitive and more practice-ori-
ented approaches so that what students have learned
can sink in through reflection, feedback and repetition.

Inclusive teaching requires the lecturer(s) to adapt to
students’ individual biographies and learning needs, and
thereby to take the changing needs of different student
groups into account.
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