
ETH Library

Sensitizing future teachers to
psychological research on gender
and STEM

Journal Article

Author(s):
Berkowitz Biran, Michal; Braas, Thomas; Thurn, Christian Maximilian 

Publication date:
2022-03-15

Permanent link:
https://doi.org/10.3929/ethz-b-000539474

Rights / license:
Creative Commons Attribution 4.0 International

Originally published in:
ETH Learning and Teaching Journal 3(1), https://doi.org/10.16906/lt-eth.v3i1.201

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.

https://orcid.org/0000-0002-5942-3273
https://doi.org/10.3929/ethz-b-000539474
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.16906/lt-eth.v3i1.201
https://www.research-collection.ethz.ch
https://www.research-collection.ethz.ch/terms-of-use


ETH Learning and Teaching Journal, Vol 3, No 1, 2022 

 

https://learningteaching.ethz.ch | ISSN 2624-7992 (Online) 

This work is published in the ETH Learning and Teaching Journal https://learningteaching.ethz.ch 

Cite as:  

Berkowitz, M., Braas, T., & Thurn, C.M. (2022). Sensitizing future teachers to psychological research 

on gender and STEM. ETH Learning and Teaching Journal, 3 (1), 23-35. 

 

URL: https://learningteaching.ethz.ch/index.php/lt-eth/article/view/201 

 
 
 
 
 

Sensitizing future teachers to psychological research  
on gender and STEM 

Michal Berkowitz Biran1, Thomas Braas2, Christian Thurn3  

Institute for Research on Learning and Instruction, ETH Zurich 
8092 Zurich, Switzerland 
 
 
 

Abstract 

What leads less women to pursue STEM careers? What does research find about differences 
in girls’ and boys’ educational trajectories? Students and faculty may have heard about gender 
bias, the leaky pipeline, gender stereotypes, or gender differences in the brain, but it is often 
difficult to grasp the underlying complexity of these topics. As social scientists in a technical 
university, we think that learning more closely about research in this field is helpful in 
developing a balanced and critical perspective. We have thus developed a course on gender 
issues in education and STEM for students in the teacher education program at ETH Zurich. 
In this paper, we first introduce some of the main issues in the context of gender and STEM, 
around which our course is designed. We then describe the pillars of our course. The course 
is interactive, with students presenting and critically discussing psychological and educational 
research. We walk students through the various controversies in the field: the nature-nurture 
question, gender differences vs. similarities, biases vs. interests, gender stereotypes and 
potential interventions. In a final assignment, students in small groups integrate several papers 
into a blog-post. Finally, we describe how students respond to our course, and discuss the 
challenges we as lecturers experience throughout. 
 
 

Introduction 

Why aren’t more women in science? is the title of a 2007-published book (Ceci & Williams 
2007), in which distinguished social scientists, primarily psychologists, discussed some major 
and uneasy questions regarding what has become a burning problem in western societies: the 
underrepresentation of women in science. Underrepresentation denotes that compared with 
the roughly even male-female ratio in the population, substantially less than 50% of the people 
entering STEM domains (science, technology, engineering and mathematics) are women 
(OECD 2018). Although more women are in science today than several decades ago, the 
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increase has been uneven across STEM fields. In the most mathematically intensive fields 
such as computer science, physics and engineering, the proportion of women still stands far 
below 50% (Cheryan et al. 2017). Such imbalance in gender distributions is prevalent across 
education levels (from high-school tracks to doctoral studies), with a further drop in the share 
of women in academic positions beyond the doctoral level (Ceci et al. 2014). Furthermore, 
universities across countries seem to face this situation, ETH Zurich being no exception (ETH 
Zurich 2021).  
 
Considered problematic for several reasons, the low participation of women in some areas of 
science yielded extensive research into understanding its causes and potential ways for 
change. Academic institutes have become increasingly interested in finding ways to alter the 
situation, and are implementing various initiatives. Some examples are efforts in making fields 
like engineering more attractive for girls, or searching for female role models in male-dominant 
fields (Liben & Coyle 2014, Stout et al. 2011). Some of these activities are informed by or even 
rely on research findings from the social sciences. Thus, it is not unlikely that students and 
faculty have heard terms such as gender bias, the leaky pipeline or gender stereotypes. 
Nonetheless, it might be difficult to grasp the complexity of the gender-science issue without 
knowing about the scope of scientific work done in this context, or without delving into 
questions such as: What leads less women to pursue STEM careers in the first place? What 
does research find regarding differences in girls’ and boys’ educational trajectories before they 
decide about higher education? We think that learning more closely about research in this field 
is helpful in unfolding some of these complexities, gaining a deeper insight about them, and 
developing both a balanced and a critical perspective. 
 
With this goal in mind, we have developed a course on gender issues in education and STEM, 
which is offered to students enrolled in the teachers’ education program at ETH Zurich, whom 
we regularly teach in our group. Inspired by Ceci and Williams’ book, which spans a wide 
breadth of empirically studied topics and considerable debate, we constructed the course 
around key issues regarding gender and STEM education. Although research has expanded 
and findings have been updated since that publication, the main issues remain highly relevant 
in contemporary research and theory. While we are not covering every possible aspect in our 
course, the goal is to provide students with a comprehensive view on these matters rather than 
overemphasize certain factors as “the main reason” a student continues or not in STEM. Since 
our students are future secondary school teachers, an emphasis is put on linking these topics 
to teachers’ role in the classroom setting. We believe, however, that learning about these 
topics is relevant to university faculty as well as to other students. In the next section, we briefly 
review the key topics around which the course is organized, and then go on to describing the 
course. 
 
 

Cognitive performance by gender, or “Are boys better in math and 

girls better in languages?” 

Comparing genders on cognitive performance is relevant to many research questions, and is 
obviously done in the context of gender and STEM. While exploring whether differences exist 
does not provide us with explanations on their causes or indicate their meaning, it is an 
important starting point prior to asking any why questions. International assessments among 
school-age children and adolescents find minor or no gender differences in mean performance 
on mathematics and science assessments, averaged across countries, while a rather 
consistent advantage for girls emerges on language competencies (Berkowitz et al. 2020, 
Reilly et al. 2017). The issue of performance assessment is, however, complicated by several 
factors. For example, the type of assessment matters: there is a tendency for a male advantage 
on standardized mathematics tests and a female advantage on teacher assigned grades 
(Miller & Halpern 2014, Voyer & Voyer 2014). The area of cognitive performance matters, with 
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general cognitive abilities hardly showing gender differences, but some gaps emerging on 
specific abilities, such as a male advantage on certain spatial ability tasks (Halpern et al. 2020). 
The location of scores within the distribution matters as well, with the weakest differences 
appearing at the mean level, and more apparent differences at the higher or lower range of 
scores (Pargulski & Reynolds 2017). Disagreements seem to exist not only regarding the 
origins of any found differences in performance, but also on what makes a finding practically 
important or not. A small statistical difference may be viewed as important and highlighted by 
some, while others find the overlap in scores, and hence the similarity between genders, as 
the more important result (Hyde 2016, Wai et al. 2018). Thus, a simple answer to whether one 
gender outperforms the other on some area of cognitive performance is difficult to achieve. 
While providing an overview of such findings in our course, we point out the importance of 
these additional factors that come into play. An important message in this regard is that gender 
differences in cognitive performance, when found, fall short of explaining the actual male-
female ratio seen in STEM areas, indicating that other factors must be at play. 
 

Interests and preferences by gender 

An often-made argument regarding the underrepresentation of women in science is that it is 
not about any disadvantaged ability, but rather an expression of preference. Put differently, it 
is argued that some STEM fields are just not interesting enough for most women. Research 
on interests indeed finds substantial gender differences across development. In particular, 
differences emerge on a dimension termed people vs. objects, referring to areas involving 
social interaction (people) as opposed to areas involving inanimate systems of some kind 
(objects or things) (Su & Rounds 2015). When given inventories of different occupations, 
women, on average, show a stronger preference for people (e.g., social worker), whereas men 
show a stronger preference for objects (e.g., technician) (Su et al. 2009). Research on 
children’s play preferences from about the second year of life, as well as on preferable school 
subjects and adolescents’ plans for their future education shows analogical gender differences 
(Ceci et al. 2014, Dinella & Weisgram 2018, Kuhn & Wolter 2020).  Thus, at the level of 
expressed preferences, the answer regarding gender differences seems less ambiguous than 
for cognitive performance.  
 
Should the discussion stop here then? Should interests be similarly distributed among males 
and females? We pose these questions to our students, which usually generates a lively 
discussion. Although we do not argue that interests must by all means be equal across 
genders, we believe that taking these statistics at face value may quickly lead to oversimplified 
conclusions such as “girls just do not like physics, it is their free choice not to specialize in this 
field”. A first reason for not stopping the discussion is that gender differences in interests also 
do not fully account for the underrepresentation of women in some STEM areas (Su et al. 
2009). Second, we know that interests and choices are strongly influenced by socialization, 
which includes gender roles and stereotypes regarding what girls and boys should like or do. 
These may suppress potential interests in gender-atypical domains, lead to fewer experiences 
in such domains, or to develop narrow perceptions of them (Eccles 2007, Wang 2012). 
Furthermore, a drop in women’s STEM-participation often occurs after they have entered 
STEM, hence among women who did have enough initial interest. An important message in 
this regard is that interests should not be seen as fixed traits that are resistant to change. 
Rather, interests develop and can be encouraged, and many researchers study ways for doing 
exactly that (Gaspard et al., 2015; Rozek et al., 2015). 
 

The origins of gender differences in cognitive performance and preferences 

Perhaps the most challenging endeavor is to provide scientific explanations for any appearing 
gender differences in either performance or preferences. The old nature-nurture distinction is 
often present in this context, namely the degree to which innate, biologically determined factors 
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(nature) influence gender differences, comparing to the shaping power of social, environmental 
and situational factors (nurture). While nature and nurture are no longer viewed as mutually 
exclusive, but more often as forces in a reciprocal relation (Miller & Halpern 2014), researchers 
are still debated over their relative importance. On nature’s side, sex differences in the brain 
(e.g., brain structure, function and development) and sex hormones are sometimes linked with 
the gender-STEM question. For example, a male advantage on certain forms of spatial 
ability—which is regarded essential in several STEM areas—has been linked with prenatal 
hormonal exposure to androgens (Beltz et al. 2020). Some researchers suggest that the higher 
between-hemispheric connectivity commonly found among females and a higher within-
hemispheric connectivity among males (Ingalhalikar et al. 2014), partly explain gender 
differences on the aforementioned people vs. objects preference (Baron-Cohen et al. 2005). 
Evolutionary psychologists argue that factors such as male competition, tool construction and 
Man the Hunter shaped brain development in a way that yielded these sex differences (Geary 
2010). However, the suggested links between brain, hormones and evolution on one hand, 
and the underrepresentation of women in science on the other hand, are far from being precise, 
clear, robust, or consensual. Rather, some of the arguments are highly controversial. Some 
counter-arguments are, for example, that Woman the Gatherer also needed spatial skills for 
her activities, thus these should have had an evolutionary advantage in females as well 
(Newcombe 2007). Developmental psychologists conducting infant research find no evidence 
that either sex is born better equipped for learning in any domain (Spelke 2005). Many 
researchers acknowledge that there is no simple path from observed biological differences to 
learning and education. Yet, it is not uncommon to hear in public discussions and the media 
about a “male” and a “female” brain, or about innate differences that determine gendered 
preferences. Often, such statements are overgeneralized and oversimplified. In other contexts, 
speaking about biological sources of cognitive or social gender differences may be viewed 
very negatively, because it implies that some gender differences (especially if disadvantaging 
women) are innate and therefore immutable. However, here too there is a misconception, since 
biological is neither necessarily innate nor immutable (Miller & Halpern 2014, Newcombe 
2007).  
 
What about nurture? The extent of research and theory regarding social influences on 
gendered choices or performance differences is vast. In our course, we first briefly introduce 
students to the development of gender identity in childhood, as well as to non-conforming 
gender identities (e.g., transgenderism). We then dedicate more attention to studies on gender 
norms and stereotypes across development that are relevant to STEM. For example, although 
female scientists appear more often in children’s drawings today compared to a few decades 
ago, early adolescent girls switch from drawing more female scientists to drawing more male 
scientists (Miller et al. 2018). Whereas preschool children perceive members of their own 
gender as similarly smart, starting from age 6, girls are less likely than boys to associate 
brilliance with their own gender (Bian et al. 2017). These early beliefs are associated with 
children’s interests, and are perceived as precursors for later educational choices. Among 
adults, stereotypes regarding gender and science are prevalent as well, and have been 
respectively linked with interests and choices in STEM fields (Nosek et al. 2009). Relatedly, 
students’ academic self-concept—the degree to which one feels competent in a specific 
academic domain—also shows gender differences and has implications for later educational 
and career choices (Marsh et al. 2019, Stout et al. 2011). A lower self-concept in mathematics 
is consistently found among girls, even when controlling for actual performance level. In this 
context, motivational theories such as the Expectancy Value Theory (see Eccles & Wigfield 
2002) provide a comprehensive framework for understanding differential educational choices 
by gender. Of course, research on social influences is not without limitations either. For 
example, measuring stereotypes or assessing teacher’s bias is highly challenging. 
Consequently, there is an ongoing debate around some findings’ validity, generalizability and 
replicability. 
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Having introduced some core issues regarding gender and STEM, we now turn to describe 
the setup of our course in detail. Afterwards, we discuss how students experience the course, 
as well as our perspective as instructors. 
 

A Course on Gender Issues and STEM 

To incorporate the aforementioned perspectives and debate into a coherent course for 
students, we designed a two ECTS-points elective course entitled “Gender Issues in STEM 
and Education”. Our group at ETH Zurich, headed by professor Elsbeth Stern, is responsible 
for teaching all students enrolled in the teaching diploma program. These are mostly advanced 
students (master’s and doctoral level) who plan to become secondary school teachers in 
STEM subjects, either at the Gymnasium or Sekundarschule. Our course is usually given each 
semester and enrolls up to 25 students. Occasionally, interested students not in the teaching 
diploma program join us as well.  
 
The overarching learning goal of our course is to familiarize students with gender issues within 
STEM domains and with ongoing debate in this field. We also want students to develop critical 
thinking regarding existing perspectives, and to be able to integrate this critical thinking into 
their work as teachers. However, we also emphasize that we are not providing a “toolkit” for 
the classroom. Rather, we focus on conveying an appreciation of the width and complexity of 
this scientific topic, and supporting students in continually educating themselves throughout 
their career. 
 
The course comprises 12 weekly sessions and two to three additional writing time sessions 
dedicated to the final assignment, which we explain below. After an introduction and an 
instructor-led session, eight of the total of 12 sessions are divided into 1) an instructional part, 
provided by us in the form of direct instruction, and 2) a student-led part consisting of two 
student presentations of mandated literature in each session, followed by a discussion. We 
divide the class into a (deliberately chosen) stereotypical pink and blue group. Each group 
reads one of two articles and a member of the group presents it in class. This division limits 
the workload for students by splitting the mandated literature between the groups. Students 
are asked to additionally read the abstract of the paper presented by the opposing group, or 
the entire paper if they wish to. We selected the articles based on the quality of the peer-
reviewed journals in which they were published, the established record of their authors, or 
whether papers influenced the field of publication. The resulting literature provides mostly high-
quality empirical research to students, but sometimes also emphasizes influential but 
methodologically criticized papers. Figure 1 shows the content of each session alongside with 
the selected articles that are read and presented by the blue and pink group respectively. 
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Figure 1: Topics and discussed research per session.4 

 

Instruction-led part of each session 

In this part of the session, we provide an overview of theory and empirical findings regarding 
the key topics displayed in Figure 1 and described in the introduction. We critically discuss 
study quality, present unanswered research questions and inform students on ongoing debate. 
We update and improve this part each semester, by including recent publications or expanding 
on criticism of existing studies. We also occasionally provide additional information outside of 
preplanned topics if students request this or as a result of a specific classroom discussion. 
This allows us to play into new developments, students’ interests, and of course satisfy 
everyone’s curiosity when needed. 
 
In addition to reviewing key aspects of gender issues in STEM, we emphasize intervention 
studies focused specifically on means for reducing STEM gender gaps. Given that our target 
group are (future) teachers, we think it is very important to get some understanding of possible 
interventions, something also echoed by students themselves. However, we also want to make 
students aware as to what might be expected from interventions. The reality of gender and 
STEM is often complex, as many individual factors interact (Halpern 2014), meaning that there 

                                                
4 The links lead to the journal’s page with the article. Newcombe (2007) and Geary (2007) refer to book chapters 
(see reference list). 

 
 

 

 

 

 

 

 

 

 

 

 

 

Cognitive sex differences and their assessment 
 

Nature-nurture origins of cognitive sex differences 
Newcombe (2007) & Geary (2007) 

 
Early preferences and later interests 

Connellan et al. (2000) & Escudero et al. (2013) 
 

Stereotypes and other beliefs 

Nosek et al. (2009) & Bian et al. (2017) 
 

Attribution and bias in schools 

Robinson-Cimpian et al. (2014) & Fennema et al. (1990) 
 

Teacher influence and student self-concept 
Stipek (2005) & Kenney-Benson et al. (2006) 

 
Intervention studies: value beliefs 

Gaspard et al. (2015) & Miyake et al. (2010) 
 

Intervention studies: stereotypes and role models 

Master et al. (2016) & Stout et al. (2011) 
 

Intervention studies: parent’s role 

Coyle & Liben (2018) & Harackiewicz et al. (2012) 
 

Cultural factors and blog writing 

Stoet & Geary (2018) 
 

Summary and blog writing 
 

Introduction of core topics, definitions and terminology 

https://www.sciencedirect.com/science/article/pii/S0163638300000321
https://www.sciencedirect.com/science/article/pii/S0022096513001367
https://www.pnas.org/content/106/26/10593.full
https://science.sciencemag.org/content/355/6323/389.long
https://psycnet.apa.org/record/2013-42325-001
https://psycnet.apa.org/record/2013-42325-001
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https://link.springer.com/content/pdf/10.1007/BF00311015.pdf
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https://www.sciencedirect.com/science/article/pii/S0193397305000171
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.891.5210&rep=rep1&type=pdf
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https://srcd.onlinelibrary.wiley.com/doi/full/10.1111/cdev.13139
https://journals.sagepub.com/doi/abs/10.1177/0956797611435530
https://journals.sagepub.com/doi/abs/10.1177/0956797617741719
https://journals.sagepub.com/doi/abs/10.1177/0956797617741719
https://journals.sagepub.com/doi/abs/10.1177/0956797617741719
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is no such thing as a “simple fix” for teachers. In addition, the immense increase of using 
positive words—words such as innovative, novel, or groundbreaking—in research papers over 
the last 40 years (Vinkers et al. 2015) makes it even more difficult to accurately judge the 
quality of an empirical study or to know which intervention is useful in a classroom. After all, if 
everything is groundbreaking, essentially nothing is. 
 
So although this is not a methodological course, we do pay additional attention to the 
methodology and design of research we bring forward. As often the case in social sciences in 
general, studies differ considerably in sample size, appropriate statistical analysis, control of 
variables and overall design. With these differences between studies, the overall replication 
‘crisis’ found in psychology (Open Science Collaboration 2012), and the complexity of human 
behavior under investigation, we consider it important to be aware of those methodological 
shortcomings. Doing so should prepare teachers for the intricacies of gender issues in STEM 
in both content and methodology.  

Student presentations 

In accordance with our course goals, we designed the student presentations as opportunities 
for students to learn about the perspectives debated in the field, as well as to bring their own 
critical view on empirical research. In some sessions, these perspectives are more 
complimentary, such as stereotypes and achievement on an international scale (e.g. Nosek et 
al. 2009) and recently discovered stereotypes, such as field-specific ability beliefs (e.g. Leslie 
et al. 2015). In other sessions, studies are chosen to help contrast and debate, such as when 
discussing sex differences in neonatal social perception (e.g. Connellan et al. 2000, Escudero 
et al. 2013). As we show in the student experience section below, students often struggle to 
see the relevance of studies with neonates for their classrooms. Yet, we find that discussing 
the contrasting views and results of these papers can be incredibly useful to understand the 
arguments brought up in discussions regarding innate sex preferences for people vs. objects.  
 
The study by Connellan et al. (2000), for example, has proven very influential, being cited over 
600 times since its publication. Their results were in line with the hypothesis of innate sex 
differences in preferences, with girls assumed to be innately attracted to people and boys to 
objects. These results could then be taken as indication that trying to motivate girls for STEM 
subjects could be of little value. However, as these results appeared hard to replicate, and 
more experimentally controlled studies found no such differences (e.g. Escudero et al. 2013), 
it provided us with a good opportunity to discuss methodology within this complex topic, and 
how this might influence the debate. The methodology implemented by Connellan et al. (2000), 
for instance, could not exclude experimenter effects (see Doyen et al. 2012). The overall small 
sample showed very little difference for the majority of the neonates investigated. Moreover, 
as mentioned in the introduction, biological differences are not immutable, even if sometimes 
presented as an all-encapsulating answer. Contrasting both papers effectively introduces the 
debate on innate or socially acquired differences that is the basis for a lot of empirical research. 
It also provides a good platform for students to discuss their ideas, practice critical thinking 
and get an understanding of how early interests of neonates might be relevant to their practice 
as teachers.   

Blogpost assignment 

As a final assignment, we require students to write a blogpost about two empirical intervention 
studies that have previously been discussed in class as student presentations (see Figure 1). 
Blogposts are a popular method of introducing and discussing specific topics in an 
approachable way. As such, we figured that writing a blogpost is a good way of giving students 
practice with relevant interventions, critical reading, and ways of communicating academic 
literature in an understandable way. This goal ties in with an overarching aim towards teachers 
being able to educate themselves and others, continuously throughout their career.  
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The blogposts are written in groups of two to four students. Figure 2 gives an impression of 
the blog with posts written by the students. We ask students to provide a first draft, followed 
by a peer-review phase in which each student reviews one to two other posts. We emphasize 
the use of positive and constructive feedback, and specifically highlight the importance of 
argumentation. Students who review a post and are suggesting changes should argue their 
reasons for these changes, whereas students who receive feedback should argue their 
reasons for not accepting these suggestions.  
 
We ask students to describe both studies to a fictive audience of parents and colleagues at 
their school, in the form of a coherent story on two relevant interventions. This means that 
students should find a common theme, provide readers with the most important information 
from the studies, integrate findings and conclusions, and link the topic to their work as teachers. 
We provide students with two categorization schemes of interventions. The first is the scheme 
by Liben and Coyle (2014), which emphasizes goal types for reducing STEM gender gaps. 
The second theme is developed by us, and consists of categorizing interventions by their focus 
(i.e. student-focused, teacher-focused, or environment-focused) and their type (i.e. 
interventions on social and individual factors, interventions on learning and instruction, or 
comprehensive interventions). These schemes help students to organize intervention studies, 
often differing in methodology and target populations, around meaningful themes. 
 

 
Figure 2: Homepage of the blog with posts written by the students. 
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Reflecting on the Course 

Students’ Responses 

Towards the end of the semester, we ask students for feedback on the course. In general, 
students react very positively to our course. They also give constructive suggestions, which 
we implement in further iterations of the course. In spring semester 2021, we collected 
feedback from 19 students, in response to several open-answer questions. We extracted a 
few noteworthy answers and grouped them below into overarching themes.  
 
Our students especially liked the format of the course, having presentations and discussions 
on research articles and the blogpost assignment. Some students mentioned that they would 
have liked further discussions on gender identities and non-binary gender, which we could only 
marginally discuss in the current setting.  

Surprising insights 

Many students mentioned that the topic turned out more complex than they initially assumed. 
On being asked what was new to them, one student answered: 
 
“A lot! Especially that there are so many reasons for gender issues in STEM, and that it is very 
hard to connect everything and make causalities.” 
 
Many of the students had prior experience with debate and discussions about gender issues. 
Yet, they realized that the scientific approach to the topic and the intervention studies were 
new to them. 
 
While discussing these studies, students also showed critical thinking, which was one of our 
course goals. For example, one student commented: 
 
“It surprised me how many of the studies employ questionable statistics, and still get published 
in big journals. Of course, the gathered data is still valuable and I am still taking their findings 
seriously, but this reminded me not to trust any headline without looking into what was actually 
found in the science.” 
 
Importantly, students also became aware of the similarities between genders as shown by this 
comment:  
 
“I take with me the input, that similarities are way stronger than the differences.”  
 
Students also remarked that they learned how important it is to reflect about the topic in 
general: 
 
 “I feel like it is very important to be conscious about those topics. I thought it might just be 
enough to assume everyone to be equal.” 

Changing perspectives 

When asked whether they started thinking differently about some aspects, one student 
mentioned: 
 
“It has definitely sharpened my awareness for gender differences. (…) I also reflect more on 
my own behavior and how to fight implicit stereotypes I might have, even outside of the gender 
dichotomy.”  
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Students also mentioned having developed a more nuanced view on the matter. Regarding 
their experiences at ETH, while some praised ETH for doing a good job, others remarked that 
some stereotypes are deeply inclined: 
 
“I think ETH does a good job in a lot of things. It’s also hard to blame ETH for certain things as 
the reasons for certain situations might rather emerge during school.” 
 
“I realized how deep some stereotypes at ETH remain. Like how in different departments, it is 
a huge thing being a woman, and how peers and others react (sometimes negatively) to that.” 

Open questions 

Questions that remained open to the students revolved mainly around the topic of actions: 
  
“What can we do to change the pressures exerted on boys and girls by socialization? Yes, we 
can try to actively combat them in the classroom, but it seems to me that much of it is 
upbringing in the end. While we can offer information to parents, it is unclear how readily 
parents will do the work to confront their own gender stereotypes and want to give this on to 
their kids.” 
 
This statement showed a rather disenchanted view on the teacher’s role. Students often 
wanted to know more about what they could do in their future classrooms. Although easy 
answers are hard to provide, in our course students familiarized with possible interventions 
that have been empirically tested. When writing the blogpost, students had a chance to analyze 
intervention studies in more detail and to gain some experience in explaining them to an 
audience of colleagues and parents. 
 
Another topic that we only marginally discussed in the course was the underrepresentation of 
men in social fields. Students mentioned they would have found this topic interesting as well, 
in the sense of equal opportunities.  
 
Finally, an interesting experience that one of our female students described was an awkward 
feeling towards attempts to ‘support’ female students as a minority group. For someone who 
has personally not experienced difficulties for being a female student, it felt out of place. This 
was a good opportunity to discuss variation in individuals’ experiences, and to ask whether 
assuming that female students in a male-dominant environment are necessarily 
disadvantaged is justified.   

Our experiences: Balancing a challenging issue 

When we first designed the course, our aim was to provide a rich overview of gender and 
STEM issues by getting to know the research behind it. In hindsight, this proved to be a very 
ambitious aim, because finding a balance between the scope of important research topics and 
in-depth critical analyses of specific studies was not easy. On the one hand, we wanted to 
cover important aspects of the field, although there is a huge amount of research and there 
exists no unitary approach. On the other hand, we wanted to convey the complexity and 
peculiarity of empirical research with a close look, yet without inducing confusion. Therefore, 
we decided to let the students read and discuss a selection of articles in depth, while we as 
instructors provided further content on each topic. After iteratively adapting the form and 
content of the course, we achieved a good balance between broadness and depth.  
 
One aspect we often reflect upon is our dichotomized use of ‘gender’. Although we dedicate 
time in class to the perplexities of the terms ‘gender’, ‘sex’, and the prevalence of alternative 
gender identities, most of the time we do refer to two categories. On one hand, this aligns with 
the fact that most people identify themselves as either male or female, and with the fact that 
most research uses this dichotomy. However, we wonder whether this might induce, at least 
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sometimes, stronger perceived gender differences than necessary. So far, we thought it was 
beyond the scope of our course content to elaborate on this issue, but we may dedicate more 
time to it in future iterations.  
 
One question that remains open to us is how much impact our course has in the long run in 
terms of potential change. We are convinced that informing students about the current issues 
and sensitizing them to the complex topic designates an important step. Especially for teachers 
(either in schools or universities), who exert a large influence on their students, being 
knowledgeable about gender issues is important in understanding the network of intermingled 
causes. Overall, while preparing and giving this course was demanding, it turned out to be a 
great opportunity to increase future teachers’ awareness and knowledge about this topic. By 
this extensive description, we have hopefully provided ideas and incitation for other higher 
education teachers. 
 
 
 

Acknowledgments 
We thank all our students for their high engagement, intriguing questions, and their honest 
feedback to our course.  



ETH Learning and Teaching Journal, Vol 3, No 1, 2022 

 

https://learningteaching.ethz.ch | ISSN 2624-7992 (Online) 

Bibliography 

Baron-Cohen, S., Knickmeyer, R. C., & Belmonte, M. K. (2005). Sex differences in the brain: 
Implications for explaining autism. Science, 310(5749), pp. 819-823. Online: 
https://doi.org/10.1126/science.1115455 

Beltz, A. M., Kelly, D. P. & Berenbaum, S. A. (2020). Sex differences in brain and behavioral 
development. In J. Rubenstein & P. Rakic (Eds.). Neural Circuit and Cognitive 
Development, pp. 585-638. Cambridge, MA: Academic Press. 

Berkowitz, M., Stern, E., Hofer, S. I. & Deiglmayr, A. (2020). Girls, boys and schools: On 
gender (in) equalities in education. In F. M. Cheung & D. F. Halpern (Eds.). The 
Cambridge Handbook of the International Psychology of Women, pp. 375-389. 
Cambridge, MA: Cambridge University Press. 

Bian, L., Leslie, S. & Cimpian, A. (2017). Gender stereotypes about intellectual ability 
emerge early and influence children’s interests. Science, 355(6323), pp. 389-391. 
Online: https://doi.org/10.1126/science.aah6524 

Ceci, S. J., Ginther, D. K., Kahn, S. & Williams, W. M. (2014). Women in academic science: 
A changing landscape. Psychological Science in the Public Interest, 15(3), pp. 75-
141. Online: https://doi.org/10.1177/1529100614541236 

Ceci, S. J. & Williams, W. M. (2007). Why aren’t more women in science? Top researchers 
debate the evidence. Washington D.C.: American Psychological Association.  

Cheryan, S., Ziegler, S. A., Montoya, A. K. & Jiang, L. (2017). Why are some STEM fields 
more gender balanced than others? Psychological Bulletin, 143(1), pp. 1-35. Online: 
http://dx.doi.org/10.1037/bul0000052 

Connellan, J., Baron-Cohen, S., Wheelwright, S., Batki, A. & Ahluwalia, J. (2000). Sex 
differences in human neonatal social perception. Infant Behavior and Development, 
23(1), pp. 113-118. Online: https://doi.org/10.1016/S0163-6383(00)00032-1 

Dinella, L. M. & Weisgram, E. S. (2018). Gender-typing of children’s toys: Causes, 
consequences, and correlates. Sex Roles, 79(5–6), pp. 253-259. Online: 
https://doi.org/10.1007/s11199-018-0943-3 

Doyen, S., Klein, O., Pichon, C.-L. & Cleeremans, A. (2012). Behavioral Priming: It’s All in 
the Mind, but Whose Mind? PLOS ONE, 7(1), e29081. Online: 
https://doi.org/10.1371/journal.pone.0029081 

Eccles, J. S. (2007). Where are all the women? Gender differences in participation in 
physical science and engineering. In S. J. Ceci & W. M. Williams (Eds.). Why aren't 
more women in science? Top researchers debate the evidence, pp. 199-210. 
Washington D.C.: American Psychological Association. 

Eccles, J. S. & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual Review of 
Psychology, 53(1), pp. 109-132.   

Escudero, P., Robbins, R. A. & Johnson, S. P. (2013). Sex-related preferences for real and 
doll faces versus real and toy objects in young infants and adults. Journal of 
Experimental Child Psychology, 116(2), pp. 367-379. Online: 
https://doi.org/10.1016/j.jecp.2013.07.001 

ETH Zürich  (2021). Gender attainment gaps. Literature review and empirical evidence from 
IARU universities. Online: https://ethz.ch/services/en/employment-and-work/working-
environment/equal-opportunities/strategie-und-zahlen/studien.html 

Gaspard, H., Dicke, A. L., Flunger, B., Brisson, B. M., Häfner, I., Nagengast, B., & Trautwein, 
U. (2015). Fostering adolescents’ value beliefs for mathematics with a relevance 
intervention in the classroom. Developmental psychology, 51(9), pp. 1226-1240. 
https://doi.org/10.1037/dev0000028 

https://doi.org/10.1126/science.1115455
https://doi.org/10.1126/science.aah6524
https://doi.org/10.1177/1529100614541236
http://dx.doi.org/10.1037/bul0000052
https://doi.org/10.1016/S0163-6383(00)00032-1
https://doi.org/10.1007/s11199-018-0943-3
https://doi.org/10.1371/journal.pone.0029081
https://doi.org/10.1016/j.jecp.2013.07.001
https://ethz.ch/services/en/employment-and-work/working-environment/equal-opportunities/strategie-und-zahlen/studien.html
https://ethz.ch/services/en/employment-and-work/working-environment/equal-opportunities/strategie-und-zahlen/studien.html
https://psycnet.apa.org/doi/10.1037/dev0000028


ETH Learning and Teaching Journal, Vol 3, No 1, 2022 

 

https://learningteaching.ethz.ch | ISSN 2624-7992 (Online) 

Geary, D. C. (2007). An evolutionary perspective on sex differences in mathematics and the 
sciences. In S. J. Ceci & W. Williams (Eds.). Why aren’t more women in science. Top 
researchers debate the evidence, pp. 173-187. Washington D.C.: American 
Psychological Association. 

Geary, D. C. (2010). Male, female: The evolution of human sex differences, 2nd ed., 
Washington D.C.: American Psychological Association. Online: 
https://doi.org/10.1037/12072-000 

Halpern, D. F. (2014). It’s complicated—in fact, it’s complex: Explaining the gender gap in 
academic achievement in science and mathematics. Psychological Science in the 
Public Interest, 15(3), pp. 72-74. Online: https://doi.org/10.1177/1529100614548844 

Halpern, D. F., Flores-Mendoza, C. & Rindermann, H. (2020). Sex, Gender, and Intelligence: 
Does XX = XY for Intelligence? In D. F. Halpern & F. M. Cheung (Eds.). The 
Cambridge Handbook of the International Psychology of Women, pp. 139-152. 
Cambridge, MA: Cambridge University Press. Online: https://www.cambridge.org/ 
core/books/cambridge-handbook-of-the-international-psychology-of-women/sex-
gender-and-intelligence/162037156813E98AE48EF68DB5FA184B 

Hyde, J. S. (2016). Sex and cognition: Gender and cognitive functions. Current Opinion in 
Neurobiology, 38, pp. 53-56. Online: https://doi.org/10.1016/j.conb.2016.02.007 

Ingalhalikar, M., Smith, A., Parker, D., Satterthwaite, T. D., Elliott, M. A., Ruparel, K., 
Hakonarson, H., Gur, R. E., Gur, R. C. & Verma, R. (2014). Sex differences in the 
structural connectome of the human brain. Proceedings of the National Academy of 
Sciences, 111(2), pp. 823-828. Online: https://doi.org/10.1073/pnas.1316909110 

Kuhn, A. & Wolter, S. C. (2020). Things versus People: Gender differences in vocational 
interests and in occupational preferences. IZA Discussion Paper, No. 13380. Online: 
https://ssrn.com/abstract=3631591 

Leslie, S., Cimpian, A., Meyer, M. & Freeland, E. (2015). Expectations of brilliance underlie 
gender distributions across academic disciplines. Science, 347(6219), pp. 262-265. 
Online: https://doi.org/10.1126/science.1261375 

Liben, L. S., & Coyle, E. F. (2014). Developmental interventions to address the STEM gender 
gap: Exploring intended and unintended consequences. Advances in Child 
Development and Behavior, 47, pp. 77-115. Online: 
https://doi.org/10.1016/bs.acdb.2014.06.001 

Marsh, H. W., Van Zanden, B., Parker, P. D., Guo, J., Conigrave, J. & Seaton, M. (2019). 
Young women face disadvantage to enrollment in university STEM coursework 
regardless of prior achievement and attitudes. American Educational Research 
Journal, 56(5), pp. 1629-1680. Online: https://doi.org/10.3102/0002831218824111 

Miller, D. I., & Halpern, D. F. (2014). The new science of cognitive sex differences. Trends in 
Cognitive Sciences, 18(1), pp.37-45. Online: https://doi.org/10.1016/j.tics.2013.10.011 

Miller, D. I., Nolla, K. M., Eagly, A. H. & Uttal, D. H. (2018). The development of children’s 
gender-science stereotypes: A meta-analysis of 5 decades of US draw-a-scientist 
studies. Child Development, 89(6), pp.1943-1955. Online: 
https://doi.org/10.1111/cdev.13039 

Newcombe, N. S. (2007). Taking science seriously: Straight thinking about spatial sex 
differences. In S. J. Ceci & W. Williams (Eds.). Why aren’t more women in science. 
Top researchers debate the evidence, pp.69-77. Cambridge, MA: Cambridge 
University Press. 

https://doi.org/10.1037/12072-000
https://doi.org/10.1177/1529100614548844
https://doi.org/10.1016/j.conb.2016.02.007
https://doi.org/10.1073/pnas.1316909110
https://ssrn.com/abstract=3631591
https://doi.org/10.1126/science.1261375
https://doi.org/10.1016/bs.acdb.2014.06.001
https://doi.org/10.3102/0002831218824111
https://doi.org/10.1016/j.tics.2013.10.011
https://doi.org/10.1111/cdev.13039


ETH Learning and Teaching Journal, Vol 3, No 1, 2022 

 

https://learningteaching.ethz.ch | ISSN 2624-7992 (Online) 

Nosek, B. A., Smyth, F. L., Sriram, N., Lindner, N. M., Devos, T., Ayala, A., Bar-Anan, Y., 
Bergh, R., Cai, H., Gonsalkorale, K., Kesebir, S., Maliszewski, N., Neto, F., Olli, E., 
Park, J., Schnabel, K., Shiomura, K., Tulbure, B. T., Wiers, R. W. & Greenwald, A. G. 
(2009). National differences in gender-science stereotypes predict national sex 
differences in science and math achievement. Proceedings of the National Academy 
of Sciences, 106(26), pp. 10593-10597.  

OECD (2018). How is the tertiary-educated population evolving? Education Indicators in 
Focus, No. 61. Paris: OECD Publishing.Online: https://doi.org/10.1787/a17e95dc-en 

Open Science Collaboration (2012). An open, large-scale, collaborative effort to estimate the 
reproducibility of psychological science. Perspectives on Psychological Science, 7(6), 
pp. 657-660. Online: https://doi.org/10.1177/1745691612462588 

Pargulski, J. R. & Reynolds, M. R. (2017). Sex differences in achievement: Distributions 
matter. Personality and Individual Differences, 104, pp. 272-278. Online: 
https://doi.org/10.1016/j.paid.2016.08.016 

Reilly, D., Neumann, D. L. & Andrews, G. (2017). Investigating gender differences in 
mathematics and science: Results from the 2011 Trends in Mathematics and Science 
Survey. Research in Science Education, 49, pp. 25-50. Online: 
https://doi.org/10.1007/s11165-017-9630-6 

Rozek, C. S., Hyde, J. S., Svoboda, R. C., Hulleman, C. S., & Harackiewicz, J. M. (2015).  
Gender differences in the effects of a utility-value intervention to help parents motivate 
adolescents in mathematics and science. Journal of Educational Psychology, 107(1), 
pp. 195-206. http://dx.doi.org/10.1037/a0036981  

Spelke, E. S. (2005). Sex differences in intrinsic aptitude for mathematics and science?: A 
critical review. American Psychologist, 60(9), pp. 950-958. Online: 
https://doi.org/10.1037/0003-066X.60.9.950 

Stout, J. G., Dasgupta, N., Hunsinger, M. & McManus, M. A. (2011). STEMing the tide: Using 
ingroup experts to inoculate women’s self-concept in science, technology, 
engineering, and mathematics (STEM). Journal of Personality and Social Psychology, 
100(2), pp. 255-270. Online: https://doi.org/10.1037/a0021385 

Su, R. & Rounds, J. (2015). All STEM fields are not created equal: People and things 
interests explain gender disparities across STEM fields. Frontiers in Psychology, 6. 
Online: https://doi.org/10.3389/fpsyg.2015.00189 

Su, R., Rounds, J. & Armstrong, P. I. (2009). Men and things, women and people: A meta-
analysis of sex differences in interests. Psychological Bulletin, 135(6), pp. 859. 
Online: https://doi.org/10.1037/a0017364 

Vinkers, C. H., Tijdink, J. K. & Otte, W. M. (2015). Use of positive and negative words in 
scientific PubMed abstracts between 1974 and 2014: Retrospective analysis. BMJ, 
351, h6467. Online: https://doi.org/10.1136/bmj.h6467 

Voyer, D. & Voyer, S. D. (2014). Gender differences in scholastic achievement: A meta-
analysis. Psychological Bulletin, 140(4), pp. 1174-1204. Online: 
https://doi.org/10.1037/a0036620 

Wai, J., Hodges, J. & Makel, M. C. (2018). Sex differences in ability tilt in the right tail of 
cognitive abilities: A 35-year examination. Intelligence, 67, pp. 76-83. Online: 
https://doi.org/10.1016/j.intell.2018.02.003 

 

 
 

https://doi.org/10.1787/a17e95dc-en
https://doi.org/10.1177/1745691612462588
https://doi.org/10.1016/j.paid.2016.08.016
https://doi.org/10.1007/s11165-017-9630-6
http://dx.doi.org/10.1037/a0036981
https://doi.org/10.1037/0003-066X.60.9.950
https://doi.org/10.1037/a0021385
https://doi.org/10.3389/fpsyg.2015.00189
https://doi.org/10.1037/a0017364
https://doi.org/10.1136/bmj.h6467
https://doi.org/10.1037/a0036620
https://doi.org/10.1016/j.intell.2018.02.003


ETH Learning and Teaching Journal, Vol 3, No 1, 2022 

 

https://learningteaching.ethz.ch | ISSN 2624-7992 (Online) 

Wang, M.-T. (2012). Educational and career interests in math: A longitudinal examination of 
the links between classroom environment, motivational beliefs, and interests. 
Developmental Psychology, 48(6), pp. 1643. Online: 
https://doi.org/10.1037/a0027247 

 

https://doi.org/10.1037/a0027247

