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Amina used to be a physicist. She did a physics Bachelor's in Turkey, did her Master's and 
PhD in the USA, and was a lecturer in the Netherlands for four years. Then she quit. The 
reason for ending her physics journey was an accumulation of experiences of exclusion and 
a lack of sense of belonging. During her study there were hardly any female students or 
teachers. Later she was often asked: “How come you study physics if you are Muslim? 
Aren’t physicists atheists?” These are just two examples to explain why she felt she did not 
belong to the physics community despite her passion for the discipline. Quitting was not 
only a personal drama but also a loss of a role model for female, Muslim and migrant 
people interested in physics.  
(Case described by Avraamidou, 2020, 2021) 

 

Introduction: design challenge and project aim 
Equality, diversity and inclusion (EDI) in education are topics of increasing international 

importance. In the Netherlands a sense of urgency has been felt relatively late. The homogenous 

student population at most Science faculties was not seen as a big issue, and the effects of this on 

the field has not been examined much. There are ethical reasons to confront this apparent lack of 

EDI in tertiary Science education in the Netherlands, but there are also practical reasons: There is a 

strong need for a larger workforce in Science-related jobs. As seen in the quote above, simply 

attracting more students from different backgrounds cannot solve this lack of diversity, if the 

university does not work better on an inclusive learning environment in which all students can 

succeed.  

The original aim of this project was to contribute to the strategic aims of the UU regarding 

EDI by designing a workshop that would improve teachers’ understanding of EDI issues within the 

faculty, and motivate them to make their own teaching more inclusive. We wanted to design a 

context-specific workshop on inclusive Science teaching that would encourage awareness of EDI 

issues within the faculty, support teachers who were already thinking about EDI issues in their 

efforts, and connect teachers across educational programs.  

With these aims we were taking on a considerable design challenge. The literature indicates that 

workshops on EDI issues run the risk of being too critical, and making people feel bad about 

themselves, or too positive, not actually managing to convey the severity of these issues. EDI 

workshops also frequently suffer from people ending the workshop and asking “now what?” As this 

was the first initiative of this sort within the faculty (as far as we know), we wanted this to be a 

beneficial and challenging experience for anyone involved. To inform both the design and the 



content of the workshop, we collected data through a literature review and interviews with faculty 

academic staff, support staff and students, focusing on the following key questions:  

1) What are the main issues relating to inclusion in the faculty?  

2) How can we support people to understand these issues if they have not experienced these 

themselves?   

3) What skills/knowledge/resources do teachers need/want to start to tackle these issues?   

4) What workshop characteristics promote a meaningful & productive learning experience 

around these?  

Literature review of the main issues 

1. What are the main issues relating to inclusion in the faculty?  

To answer this first key question, we found literature in Google Scholar using the search 

terms: diversity, inclusion, science, education, university, belonging, and student experience. Given 

the context- and content-specificity of the themes, we also conducted a specific search for Dutch 

literature on this topic. We also did research into statistics on diversity, in the UU Science faculty and 

more broadly within the Netherlands. Privacy regulations (GDPR) made this difficult, and we also 

contacted the EDI office at the university, who confirmed that for privacy reasons they could not 

provide us with such data.  

Theorists describe the university in general as a non-neutral space where students who are 

not part of the group that is seen as the ideal student are in fact made to feel excluded (Atar, 2017; 

Rendón, 1994). Science is internationally recognised as a field that suffers from an exclusion 

problem, and the experiences of university students within Science who belong to any minority 

group are different to the white, male majority-group students (Dancy et al., 2020; Hurtado et al., 

2008; Kricorian et al., 2020; van der Molen, 2020; Powell, 2018; Stinken-Rösner et al., 2020). More 

specifically, Science education is often considered to be exclusive at various levels: the curriculum 

level, with the prioritisation of white male Western atheist thought; at the classroom level, in 

learning sequence and assessment design; and at the communication level, with perceived 

objectivity, and a lack of tolerance of difference (Dancy et al., 2020; Miller et al., 2015; Stinken-

Rösner et al., 2020). It is important to note that inclusion and exclusion are not binary terms, and 

situations can be more or less inclusive for different people. Furthermore, we have to distinguish 

intention and impact: even if particular choices in education are not intended to exclude certain 

people, it is still possible that some do experience exclusion. 

Compared to some other universities (e.g., EUR, VU) Utrecht University seems to have a 

rather homogenous student population. When looking into data on diversity, including learning and 

other disabilities, socioeconomic status, being a first-generation student, religion, age, and sexuality 

as well as gender and race in our conception of “diverse” (see the HEAD wheel, Gaisch et al., 2019), 

it was difficult to find data, mostly due to GDPR and data privacy laws. We had hoped to find 

statistics indicating the ways in which Utrecht has some diversity in its student population, but we 

did not. At a population level, the Netherlands is an increasingly multicultural nation (Atar, 2017; 

CBS, 2021). Though it is difficult to say what percentage of students at the UU belong to minority 

groups, we can say that there is an established community for students with a disability (Studying 

without limitations group), an African and Caribbean Heritage Network, a Class-Conscious Academics 

https://students.uu.nl/en/practical-information/advising-and-counselling/disability-or-chronic-illness/studying-without-limitations
https://students.uu.nl/en/practical-information/advising-and-counselling/disability-or-chronic-illness/studying-without-limitations
https://www.uu.nl/en/organisation/equality-diversity-inclusion/african-and-caribbean-heritage-network
https://www.uu.nl/en/organisation/class-conscious-academics-network


Network, a UURainbow network aimed to represent LBGTIQ+ individuals, a LBGT+ student 

association (Anteros) and a student organisation for students with an Islamic background (INSAN).  

The literature on inclusion in education also highlighted the specificity of EDI issues to a 

particular country’s context. In the Netherlands, there is a tendency to import ideas around EDI 

issues from the United States, where there is a well-developed discourse that clearly acknowledges 

systemic issues. However, these ideas are not necessarily relevant to the Netherlands, and can be 

seen as avoiding the need to examine systemic issues in the Netherlands. Despite the excellent track 

record on gay marriage and reputation for gender equality, the Netherlands struggles to deal with its 

colonial history, difficulties with integrating migrants, gender science stereotypes (Miller et al., 

2015), burgeoning multiculturality, and an increasingly internationalized higher education 

population. We decided that it was necessary to conduct research of our own into teacher and 

student experiences at the UU Faculty of Science to better inform the workshop design.  

 There is a lack of Dutch-specific literature on student experiences of exclusion, and 

theoretical work on the systemic mechanisms of exclusion within the Netherlands. Based on 

international literature, we concluded that also within the Faculty of Science, mechanisms of 

exclusion are likely at stake at a curriculum, classroom and communication level, and that a lack of 

awareness of these may be the most significant issue of all. We decided to focus on student 

experiences of exclusion at different levels: curriculum, classroom and communication, as the main 

content of the workshop.  

This led us to develop the following learning aims (a full list can be found below):  

Learning Aims for the Workshop 

• Articulate the importance of inclusive Science teaching for the Faculty of Science at UU 

• Appreciate the different and intersecting aspects of diversity in our context 

• Develop an understanding of the different realms of the classroom (class, curriculum, 

communication) and how these can be more or less inclusive (not a binary) 

Literature review tailored to the workshop 

2) How can we support people to understand these issues if they have not experienced these 

themselves?   

3) What skills/knowledge/resources do teachers need/want to start to tackle these issues?   

4) What workshop characteristics promote a meaningful & productive learning experience around 

these?  

In terms of content, we initially proposed to conduct a bias training to encourage teachers to 

confront their own biases and unearned privileges, however, interventions targeting implicit bias 

have been shown to be ineffective for changing participants’ behaviours (Forscher et al., 2019). In 

some cases, this kind of training can even have the opposite effect (Lindsey et al., 2016; Legault et 

al., 2011). This brings us to a key design challenge in this project: If there is not widespread 

awareness of student experiences of exclusion, convincing people that students are experiencing 

exclusion, and that they may be contributing to this in some way, is very difficult to do in four hours 

of professional development (Forscher et al., 2019; Lindsey et al., 2015; McDonald & Zeichner, 

2008). There is no step-by-step process to follow, but we conducted a literature review, looking for 

https://www.uu.nl/en/organisation/class-conscious-academics-network
https://www.uu.nl/en/organisation/equality-diversity-inclusion/uurainbow-employee-network


international literature on successful professional development design. We focused on the 

characteristics of meaningful learning for positive social change, and the specific concepts that could 

help teachers understand the complex systemic issues we were examining.  

One key idea from the literature was the importance of vocabulary and conceptual 

frameworks for our aim of social change. Giving people the words to express a subjective 

experience, even a term as simple as “feeling excluded”, helps people to recognise the validity of 

this experience, discuss it calmly, and take action (Hartwell et al., 2017). However, too much new 

vocabulary is not useful, and can hinder people’s attempts to understand and communicate (Brown, 

2004). Second, the literature suggested that when it comes to complex topics such as systemic 

inequality, avoiding discussing complex topics hinders understanding, rather than helps (Adams, 

2016). An example combining both of the above points is the concept of “microaggressions” (Sue, 

2010), which we define as small, unintentional discriminatory actions, and used in the second 

workshop as a key concept to use to analyse case studies. The concept of microaggressions is fairly 

simple and easy to start using, as it releases the perpetrator at least of intent to hurt, but discussing 

the mechanics of oppression that cause microaggressions is complex and leads to discussing big and 

complex issues. As well as the concept of microaggressions, we used the interviews we conducted 

with teachers to generate real-life and context-specific examples and case studies that could be 

discussed in the workshop (Laur, 2013; Rule, 2006). Finally, as a common obstruction to teachers’ 

engagement in inclusive science teaching and constraint to curricular innovation is lack of time and 

resources (Bianchini et al., 2002). To counteract this and facilitate comprehension, we applied all 

new concepts to concrete real-life examples and provided them with a concise list of resources with 

key readings. Overall, the workshop content contains accessible concepts capturing complex 

systemic issues, useful vocabulary to describe personal experiences to support teachers in 

understanding issues they may have not experienced themselves. More details about the content of 

the workshops can be found in the Learning Design Overview (Appendix).  

The literature indicated that in terms of workshop design, it was important to give 

participants the opportunity to form genuine connections with other participants and the 

facilitators, and the time, space and support to share openly and listen actively. This would in turn 

help participants to develop their knowledge in a meaningful and productive learning experience 

and motivate them to take action. Successful EDI workshops cover challenging content, and are 

personal and contextual. Participants need to be able to bring and reflect on their own experiences 

(Milem, Chang & Antonio, 2005), share their experiences and learn from each other (Fink et al., 

2020; Parkhouse et al., 2019). Allowing participants to take ownership of their own learning in this 

way is an effective strategy for negating the mental discomfort that discussing EDI ideas can provoke 

(Parkhouse et al., 2019). In order for participants to feel comfortable sharing experiences and co-

creating knowledge, the literature indicates that learning experiences need to occur within an 

environment of trust, openness and vulnerability (Schuck et al., 2008; Vanderlinde et al., 2017). As 

well as openly sharing experiences, participants need to be encouraged and supported to actively 

listen (Zúñiga et al., 2007).  In order to achieve this, the workshop needs to be a collaborative 

experience between facilitators and participants, and this collaborative atmosphere needs to be 

based on ideas of continuous, ongoing improvement (Hartwell et al., 2017). Participants need to be 

given time, space and support to reflect in order to translate content and ideas into action 

(Bensimon, 2004; Fink et al., 2020).  

To achieve this, we applied the design principles of active learning to support participants to 

take ownership of their learning (Mayhew & Fernández, 2007; Nagda et al., 2003; Wright, 2015), and 

a horizontal approach (Griffin & Ouellett, 2007) with novel discussion formats (see Bell et al., 2016) 



to create an atmosphere of genuine collaboration. We also explicitly created a safe space in which 

difficult topics could be discussed (Sensoy & DiAngelo, 2014; Zembylas, 2015), and used icebreakers 

to support this. Finally, to foster critical friendships (Parkhouse et al., 2019) teachers are asked to try 

elements of the inclusive reflective cycle in their teaching between the two workshops. Teachers are 

assigned to a buddy to guide them throughout the homework process, and these relationships can 

bolster teachers’ self-efficacy beliefs and stimulate a deeper understanding of culturally relevant 

pedagogy (Parkhouse et al., 2019). In the homework, teachers are also encouraged to seek 

information from students, seeing students as partners (Mansfield, 2014; McNae, 2014). We also 

turned the concepts mentioned above into design principles (see below), which we returned to 

when making decisions about the workshop structure. As well as implicitly including these principles, 

we explicitly referred to them when facilitating, where relevant, as these principles are different 

from most professional development workshops, and explicit acknowledgement of this helps 

participants (Hytten & Bettez, 2011). We also incorporated these ideas into a reflective cycle of 

making teaching more inclusive inspired by Gibbs’ (1988) model of reflective cycle (see below). The 

cycle focuses on learning from experience and takes individuals through several steps.  

Design Principles 

- Students as partners, all participants in the learning experience able to be whole human beings, 

so everyone can ask for help, ask questions, and be a learner.  

- Reflective continuous improvements, no right answers, so building confidence and motivation to 

trust your gut but not need to be an expert, be a confident learner. 

- Effecting change by connecting people and giving them the vocabulary to understand 

experiences they might not have previously, and take this out into the world.  

- Make it real. Use real examples, apply this to your own context, actually do something with the 

knowledge, ask hard questions, be honest, share personal things. 

Learning Aims 

• Develop understanding of making your teaching more inclusive as a reflective cycle, as occurring 

both proactively and reactively, and with “more inclusive for more people” as the aim and 

resources that can support this 

• Openly share experiences and connect with other teachers on this topic. 

Reflective Cycle 

Informed by the literature review and informed by our interviews, we developed a reflective 

cycle framework as a basis for the workshop (Gibbs, 1988). This was explained explicitly, to give teachers 

a concrete framework against which to measure their progress, and make the task before them less 

daunting. This was also used to structure the workshop, making sure we took teachers through every 

step of the process.  

The reflective cycle starts by understanding a potential dilemma related to inclusivity a teacher 

may be experiencing. This step involved asking yourself the following questions: What is going on here? 

Why is this related to inclusion? Who are the actors? How do they feel? Why might they be feeling like 

this? From which perspectives is this dilemma being raised? These guiding questions are meant to allow 

teachers to describe what is taking place and how actors are feeling before drawing fast conclusions at 



that point (Markkanen et al., 2020). Like this, teachers analyse the situation they are faced with beyond 

their own perspective and are confronted with ideas around systemic issues related to exclusion. This 

invites teachers to value and respect the subjective experiences of actors involved in the dilemma and 

consider multiple perspectives when looking at a situation that impacts them.  

The next step is to seek awareness regarding the inclusivity dilemma experienced. This step 

involves using different sources and methods to understand more deeply the nature of the dilemma 

experienced and inform teachers with the different potential options one may enact. Teachers ask 

themselves: Which source may be more suitable to the dilemma in question? Which one may elicit 

insights? This step allows teachers to analyse a situation beyond bias and preconceived notions. By taking 

the time to understand a situation better employing different sources beyond own assumptions, teachers 

can slow down and consider the different options they might have to confront the situation.  

Next, teachers can implement an option that they choose based on how well the given option 

aligns with their personal values, with how feasible enacting this option is, based on available resources 

and times. This step is key in promoting the ownership and the sense of responsibility over teachers’ 

inclusive teaching practices. Figuring out what option suits them best enables them to take action with 

genuine intentions.  

 

 

Figure 1. Reflective Cycle of Making Your Teaching More Inclusive. 

 

Interviews in the Faculty of Science 

We conducted detailed interviews with 4 teachers, 2 study advisors, 1 EDI expert and 2 students. 

We also presented our project during a Freudenthal Institute teacher meeting, and we organised a 

few activities to gather insights about teachers’ assumptions regarding inclusive science teaching 



and some personal experiences with it. Arthur Bakker also joined a meeting of the EDI committee 

which was also attended by the dean and a vice-dean. 

1) What are the main issues relating to inclusion in the faculty?  

As well as the curriculum and structural issues that came up in the literature review, our 

interviews generated important information about issues affecting individuals, and how teachers, 

students and support staff feel about the concept of inclusion.  

An important topic that was mentioned by teachers was a feeling of lacking expertise around 

the topics of diversity and inclusion. Teachers mentioned feeling limited in their ability to create a 

more diverse curriculum for their teaching. For instance, a teacher explained that their expertise did 

not cover the less Eurocentric perspectives on Science that a more inclusive Science curriculum 

would include, and that they wanted to be able to discuss in class. Introducing new, diverse 

perspectives was therefore something they felt less confident to do. Teachers also mentioned 

lacking knowledge and experience in detecting issues on an interpersonal level. For example, one 

teacher explained they often felt unequipped to detect when students felt included or excluded in 

their practice. They explained that unless students communicated feelings of exclusion, they 

generally taught too many students and had too many demands on their time to detect when an 

individual was feeling excluded. This feeling of lacking expertise on the theoretical topic of inclusion 

in general was also explicitly mentioned, with people prefacing statements with “I’m not an expert, 

but…”. We heard this comment in almost every interview, and concluded that although humility was 

important in this space, there was possibly a general lack of confidence around the concept of 

inclusion within the faculty, that could be preventing people from taking action.  

The impression we gathered from our interviews was that members of staff were not fully 

comfortable speaking about diversity and inclusion. There was an element of hesitation to openly 

discuss these issues that was found in most of our conversations. A teacher disclosed it was scary to 

take a stance and name issues as it could be perceived as discriminating. This consolidated our 

conclusion that this was a sensitive topic for many people, which needed a truly safe space in order 

to be openly discussed.  

We developed two specific learning aims related to these findings (see below) and asked 

people to share anecdotes: situations people had experienced or heard of related to teaching being 

experienced as exclusive (see appendix A). We used these “situations” or “dilemmas” in the 

workshops, and seek to expand this list while conducting the workshop, asking participants to share 

their own situations.  

Based on these anecdotes, we also developed a conceptualisation of making teaching more 

inclusive as either proactive, or reactive. Proactive refers to pre-planning, with a focus on curriculum 

and assessment design, and can be in response to criticism or of one’s own volition. Reactive refers 

to in the moment, responding to situations or issues raised, is more to do with interpersonal 

communication, and generally involves reacting to a situation in the moment. We noticed that while 

students often spoke about teachers not responding appropriately to reactive moments, teachers 

primarily spoke about taking proactive action. We thought that both were equally important, and 

the framework of making teaching more inclusive that we were working within needed to 

acknowledge these two different sides. We included this distinction between proactive action and 

reactive action in our reflective cycle, and devoted one workshop to proactive action, and the other 

to reactive action (see workshop overview for more information).  



Learning Aims 

• Analyse “situations” in depth and develop understanding of the underlying power structures at 

play within Science teaching and knowledge creation 

• Seek awareness to deepen your understanding of a “situation” you have experienced as a 

Science teacher, developing the confidence to engage in this process. 

2) How can we support people to understand these issues if they haven’t experienced these 

themselves?   

3) What skills/knowledge/resources do teachers need/want to start to tackle these issues?   

4) How can we design a meaningful & productive learning experience around these?  

Firstly, our interviews highlighted the importance of personal motivation when tackling EDI 

issues. We interviewed people who were interested in talking to us, and had experience in dealing 

with EDI issues in their teaching, learning and within the faculty. We asked some of these people 

explicitly what had given them awareness of these issues, and how to support others in coming to 

understand these issues if they hadn’t experienced them personally. Most spoke of the importance 

of personal experience, such as being a woman in a male-dominated field, a first-generation student, 

or an immigrant of a different race, and experiencing difficulty fitting in, prejudice, and 

discrimination. These personal experiences led to greater awareness and openness to discrimination 

others may face. Personal experiences could also take the form of being on the other side, such as 

teachers who described receiving criticism from students, and took this seriously. We concluded that 

individuals need to have a basic capacity for empathy and a desire to understand and respect others, 

and then either seeing or experiencing discrimination can be a meaningful learning experience (as 

well as a challenging one!). We therefore designed the workshop based on an “ideal” learner who 

already had the motivation to make their teaching more inclusive, not an “ideal” learner who had no 

interest in this topic. 

The importance of seeing students as partners was also highlighted in our interviews. The 

students we interviewed strongly argued for the need to break down the barriers that normally 

separate students from teachers. They advanced the importance of designing new ways for teachers 

and students to relate to each other. This was also echoed by the EDI expert who stressed the 

importance of fostering a safe space where students feel like they can be open. They explained that 

a prerequisite for this environment to be created was for teachers to model this behaviour by 

opening up themselves and sharing their interests and vulnerabilities. Another teacher placed 

students at the core of their teaching practice by highlighting the need to cater to and display 

students’ varied perspectives and interests showcasing differences in opinions and backgrounds as 

enriching. As this was also a key theme in the literature review, we explicitly addressed this in the 

workshop, and tried to model a facilitator/participant relationship in which all people present were 

able to freely express ideas and learn together.  

An important content point raised in the interview was the issue of science being perceived 

as an objective field. This was a recurring theme that can explain why there might be a reluctance to 

embrace issues to do with diversity in inclusion within this field. Interviewees pointed out this 

assumption could be broken down by asking the right questions and by being explicit about the 

perspectives being used and taught. Some of the questions that were raised during the interviews 

were: What kind of science is being used? Who does science? Who funds science? Interviewees 

argued that answering these questions could illustrate the relevance of diversity and inclusion in 



science education and could make a difference for students. When showing alternative views in your 

classroom is not available, making the choice to choose a specific perspective explicit can make a 

difference. We concluded that this was an important point to tackle, but also one that would be best 

tackled in a curriculum-specific workshop. We therefore selected some “situations” dealing with 

curriculum issues to be used in the workshop, in order to at least acknowledge this issue.  

When asked what they wanted in a workshop, a recurring request we heard from teachers 

was the need for more time, resources and support to tackle diversity and inclusion issues. Even 

teachers who are interested in inclusive science teaching find it difficult to dedicate time and 

allocate resources to this topic. We concluded that this could be most effectively be dealt with by 

including this workshop or something similar in the SKO and BKO trajectories. From conversations 

with students, the study advisors gathered that teachers are not always perceptive to the students’ 

cues that indicate specific struggles such as mental health issues or disabilities. They suggested that 

teachers lack the knowledge about neurodiversity and how to accommodate for it. On the other 

hand, teachers question their role as teachers and the extent to which they should be 

knowledgeable regarding psychological issues and the extent to which they should intervene with 

some arguing that this role belongs to a psychologist rather than to a teacher. Finally, we also heard 

multiple requests for concrete advice in this confusing and sensitive sphere. Our impression is that 

teachers want specific guidance and concrete advice regarding what to do when face with diversity 

and inclusivity related issues. We conclude that teachers find EDI issues confusing, complicated and 

stressful to navigate, and we believe that tackling this lack of confidence in their competence is the 

way to empower people to start listening and acting. We do not believe that concrete advice is 

necessarily possible, given the literature on effective EDI trainings. We therefore sought to make the 

workshop as structured and concrete as possible, and clearly explain when there was no right 

answer in a given situation, and why. We also developed clear questions for teachers to ask 

themselves at every step in the reflective cycle that could function as support for teachers to find 

their own solution. Through positive feedback and group discussion, we also focussed on building 

teachers’ confidence in the workshop.  

We incorporated these findings from the interviews into our learning aims, design principles, and the 

workshop content and design. After running a pilot version, we further refined the content and 

structure, based on feedback from the project team and participants.  

Workshop Design  

Learning Aims 

• Appreciate the importance of inclusive Science teaching within the Faculty of Science at the UU 

• Appreciate the different and intersecting aspects of diversity 

• Develop understanding of areas of the classroom (class, curriculum, communication) and how 

these can be more or less inclusive (not a binary) 

• Analyse “situations” in depth and develop understanding of the underlying power structures at 

play within Science teaching and knowledge creation 

• Seek awareness to deepen your understanding of a “situation” you have experienced as a 

Science teacher, developing the confidence to engage in this process 

• Develop understanding of making your teaching more inclusive as a reflective cycle, as occurring 

both proactively and reactively, and with “more inclusive for more people” as the aim and 

resources that can support this  

• Openly share experiences and connect with other teachers on this topic 



Design Principles 

- Students as partners, all participants in the learning experience able to be whole human beings,   

so everyone is able to ask for help, ask questions, be a learner.  

- Reflective continuous improvements, no right answers, so building confidence and motivation to 

trust your gut but not need to be an expert, be a confident learner. 

- Effecting change by connecting people and giving them the vocabulary to understand 

experiences they might not have previously, and take this out into the world.  

- Make it real. Use real examples, apply this to your own context, actually do something with the 

knowledge, ask hard questions, be honest, share personal things. 

Overview of workshops  

The workshop overview table can be found in the appendix. 

Contribution  

After each pilot workshop, we had a group reflection session with participants and team 

members. We also reflected as a project team separately, and then interviewed participants 

individually about their experiences. A video in which participants discuss their experiences 

can (temporarily) be found here: 

https://drive.google.com/file/d/10E_KrKUnSqOykTuEtD7E7eczLlRevWyU/view?usp=sharing. 

Teachers appreciated the knowledge that was provided in the workshop, and the time and 

safe space they were given to apply this knowledge to their own experiences. Teachers were 

able to bring moments when they had felt uncomfortable or maybe that they had not done 

the right thing in a situation. Teachers appreciated having a safe space and encouragement 

and support to think and talk about their own experiences of feeling mis-understood or 

attacked. Some teachers even followed up on these situations as part of their homework, 

making contact with previous students and sharing experiences in order to resist simply 

feeling attacked and responding more thoughtfully through gaining awareness of the others 

perspective. Teachers felt excited to share with us any of their new insights, and these 

insights were unique to the participant. This means that teachers were able to apply the 

knowledge we provided to their own context, and that they found this valuable enough to 

keep thinking about it and reflecting. We were very happy to hear this feedback, as we 

considered these difficult aims for the workshop to realise. This is a good lesson in how 

conversations around diversity and inclusion don’t need be awkward and hard. We believe 

that this positive feedback is encouraging, and that this workshop has the potential to help 

teachers to evolve their practices and contribute to a culture of awareness and action within 

the Faculty of Science. We wish to continue improving the workshop, and offering it to more 

groups in the coming year. 

We also wish to acknowledge that this group of participants were all highly motivated, and 

as many team members also attended the pilot workshop, they were also able to support 

the facilitation subtly. We have yet to give this workshop to any participant who expresses 

disagreement with any part of the content or refuses to be open and vulnerable, and think 

that as this workshop relies on open participation, this would result in less positive 

https://drive.google.com/file/d/10E_KrKUnSqOykTuEtD7E7eczLlRevWyU/view?usp=sharing


feedback. In future, when we recruit participants that aren’t already familiar or convinced 

with change for the sake of inclusion, we do not expect every participant to give such 

positive feedback, and we believe that offering this workshop to more challenging 

participants would force us to grow as facilitators.  

Reflections 

Aitana’s reflection  

Coming into this project, I had become aware of some of the issues some students might 

have accessing and staying in University and was eager to find ways to counteract these 

through the development of this workshop. Soon in the process, speaking to UU teachers 

and study advisors it became clear that a large obstruction to inclusivity in education is 

related to how sensitive and daunting these conversations can feel like for all of us. It was 

difficult to really get to the bottom of some of the inclusivity issues that may be taking place 

at the FS because there was reticence around addressing core deep problems. As an 

interviewer it was also difficult to reach those, which made us realise the importance of 

adopting an approach that would enable us to start these kinds of conversations. Building 

the Inclusive Science Teaching workshop around the principle that there is not a right or 

wrong answer, that you don’t need to be an expert to be able to express yourself and that 

you can build your own version of inclusive teaching, felt right and fitting. Also, as a recently 

graduated student, hearing teachers sharing their stories, being vulnerable and willing to 

learn from each other has been very valuable and insightful. It has reinforced my belief 

regarding the importance of breaking down barriers between teachers and students to 

establish a safe and inclusive environment. I personally feel like I have learned a lot from 

working on this project in terms of my own understanding of inclusive education but also in 

terms of instructional design, workshop facilitation and teamwork. I feel very grateful for 

the entire team's support and for my workshop co-leaders Eleanor and Samar for sharing 

their wisdom with me. 

Eleanor’s reflection  

I really enjoyed being a part of this project. Collaborating with Aitana on the data collection 

and then workshop design was a long, hard and worthy process. I came to EDI issues 

through personal experience, and a long, slow process of becoming aware of my own 

privilege, never a single transformative learning experience. However, in this workshop, we 

wanted to deliver a learning experience to mimic or kick-start that process. It was difficult to 

figure out the information that would be useful in this context and the format that would 

best convey this information and encourage people to apply it in their own lives. There were 

what felt like a lot of opposing ideas to balance: giving people confidence but also 

understanding the urgency of the problem, making people understand that their actions can 

cause harm but also telling them that there is no right answer, just do what you think is 

best. The big question we wanted to answer was, how do you actually motivate people to 

take action on social justice issues? How can a learning experience encourage people to take 

action? There is no clear answer to this question in the literature, and so we spent a lot of 

time thinking about what ideas, what concepts are helpful for understanding both the 



problem and what makes a useful solution, and what skills and knowledge you need to 

perceive problems and start thinking about and enacting solutions. It was hard to tackle this 

topic without Arthur’s guidance, and take the lead on creating the workshop when we had 

not conceived of this project in the first place, but I think we had the time and space to 

genuinely innovate in this space. I was able to solidify a lot of my own ideas about how to 

teach EDI topics, and how to design learning experiences to actually achieve change. The 

collaboration worked well and made this project what it was – Miriam’s support in the 

workshop design was really important for turning our ideas into a valuable learning 

experience, as well as Samar’s contribution to the design and concept of the second 

workshop session. It was also really validating to do the workshop, see our ideas come to 

life and learn from others and their experiences. I was so happy with how open the 

participants were, and their feedback that this workshop “felt different” was really 

important to me to hear.  

Samar’s reflection 

Being a student, facilitating teachers that want to be taught how to teach differently gave 

me the insight that education is always operating in this way. There is always a reciprocal 

interaction between teachers and students, they are meant to teach each other. The 

expectation that a teacher should know everything that a student might also want to know 

is unfair and unnecessary. Of course, we want our teachers to be able to answer questions, 

but we don’t want teachers that pretend to know, or dismiss questions and lines of enquiry 

as being outside of their expertise and thus not worth engaging in. It was good to be learn, 

and experience, how teaching is not merely a matter of conveying information, but of 

listening and adapting to students’ needs. Giving and receiving feedback should be 

normalised and the system of students giving numbers in their student evaluations should 

be scrapped in favour of the kinds of face-to-face dialogue a state of vulnerability and 

openness can engender. Whenever an educational system is blocking this reciprocity there 

will be issues in student-teacher relations. 

Another level on which my job was interesting is that it gave me a direct way to test some of 

the convictions and critiques of science that motivate History and Philosophy of Science 

scholars. I have been trained to complain about any suggestion that a scientist knows 

exactly what they are doing, exactly why they are doing it, and if they claim to have an idea 

of the way the world exactly is. This means that almost anything a scientist says with 

certainty should raise an eyebrow. In the classroom and in our texts, HPS scholars seem to 

be talking to one another, generally we do not disagree about the reasons for which we 

criticise scientists, we just appreciate other ways to see and analyse how science is done. 

Now at the interface of HPS and Science as it is practiced required an act of translation of 

the HPS perspectives. But simply coming armed with elaborate theoretical critique wouldn’t 

get very far, maybe just arguments, confusion or disregard.  

So, confronting a scientist about their convictions isn’t the correct route to have them 

consider how their teaching could be more inclusive. That’s why I appreciated that our 

workshop design starts off slowly and introspectively. Starting with reflections on when 

feelings of exclusion have mattered for each person leads to discussions of the ways 



knowledge, and how it’s produced or presented, could create uncomfortable effects in 

another person. We have to start on the scale of an ‘individual’ scientist and their own 

experience of what they do in order to unfold into the implications of what they do, and 

wondering why they do it that way in the first place. This twofold movement seems the 

right way to open larger questions of the ways science should be taught and practiced in the 

university. The challenge then is to collate and integrate the personal reflections such a 

workshop or environment might trigger into actions that can be taken on larger, 

departmental or faculty scales. 

I’m glad to have been part of another initiative to query ‘inclusion’ in the context of a 

research and educational institution. Alongside this project I have been involved in the 

Descartes Centre’s initiative to diversify their curriculum and have ongoing conversations 

around “delinking” or “decentring” HPS from western cannons and historical eras. The 

Freudenthal Institute will really benefit from continuing to nurture these student-staff 

collaborations on such projects. I have worked with such a great team of students and felt 

supported to execute experimental or new approaches to facilitation. I immensely enjoyed 

talking to and interviewing the participating teachers. I have grown a lot as a result of these 

experiences and I’d love for other students to get the same opportunities to figure out how 

to make the changes they want to see in the university. The FI is well equipped to facilitate 

this innovation. 

Miriam's reflection 

What I got from the project is an even more concrete idea on how we can teach teachers about 

inclusive science education. The concept to teachers seems to be a bit daunting, because aspects of 

inclusive education can be found everywhere: in the classroom, curriculum and communication. 

They can think about inclusivity before ‘the actual’ teaching starts in the design of a course (pro-

active), but it may also come forward during ‘the actual’ teaching (re-active). And then there are also 

many aspects of diversity, such as race, gender and disability. During this project I believe that we 

found a good way to break down this complex term and unravel these various aspects to the 

teachers. 

I think that with the team we found a good way to get teachers started on working on inclusive 

education by using dilemmas. These give teachers a concrete idea of when situations of inclusive 

science education may occur, the different opinions colleagues may have on how to ‘solve’ these 

and what consequences they have for the different actors involved. What I learned yet again is that 

inclusive science teaching is truly a dynamic concept, truly context dependent (e.g., we often talked 

about science teaching in the Netherlands).  

I believe that the values of authenticity (what a teacher does in this topic should come from the 

heart) and openness to reflection (inclusive education is never ‘done’) that came forward during 

discussions in the project can be helpful to keep in the back of our minds in conversations with 

teachers. I also love the idea of a community of practice that helps teachers to motivate each other 

and build confidence together. 

During the project I saw terms such as micro-aggressions getting hands and feet and being helpful in 

the discussion on inclusive science teaching so that I could look past the word ‘aggression’ that I still 

find a bit difficult in this term. And I learned, as a person with visual impairment about what the 

term systematicity means to me as a person. That, to me that is, it is not so much related to the 



victim-perpetrator question, but to the fact that my disability is linked to me, that it will be always 

linked to me. This means that I had to deal with this in the past repeatedly and will need to do this in 

the future. This shaped me as a person. That is not someone’s fault, but it is helpful to be aware of 

the process and better understand my own responses. Lastly and most importantly, I got inspired by 

the openness and willingness to learn from the teachers who participated in the workshops.  

I too look forward to further developing this workshop for teachers in the science faculty with this 

inspiring group of people. 

Abigail’s reflection 

I write as a collaborator of the project and a participant in the workshop, but also as a 

woman who studied biology in Mexico and now teaches at Utrecht University. I came to the 

project invited by Arthur because of my expertise and interest on racism and race in science. 

It was a very good experience to work around this set of questions and problems with such 

an enthusiastic team. I was not aware of the framing that EDI has in Europe and after this 

experience I am sure I need to learn much more. For me, this experience was like an 

entrance to a new world, full of possibilities. I would love to see this project thriving. The 

experience that I remember most of the workshops was realizing that my colleagues have 

gone through difficult situations too. As a non-white woman in academia, it is possible to 

feel that you are the only one experiencing these challenges. It was eye-opening for me to 

see that this is not the case. To acknowledge our insecurities and discuss together how 

some of these can be dealt with was very valuable. The space created during the workshop 

allowed to open and to share experiences that are to some degree hurtful and challenging. I 

look forward to continuing working in these topics, hopefully with this amazing group of 

people. 

Arthur's reflection  

Although I have long been interested in social and educational justice, my interest in EDI in 

science education was fuelled by a gathering of ten US and ten Dutch educational 

researchers interested in engaging and diversifying STEM education (2018, organized by 

NWO; see my section in Wagner et al., 2020). I realized how little we know about these 

issues in the Dutch context, possibly because we Dutch educators tacitly assumed that 

inequality was not that bad in our country or because science is objective (even if science 

education is very different across cultures). Ever since the question kept nagging how issues 

of EDI play out in Dutch science and mathematics education. This USO project provided us 

with the opportunity to work more thoroughly in a great and diverse team on thinking 

through what a workshop for university science teachers can accomplish. I am grateful for 

what the team has accomplished even when my health did not allow me to contribute. My 

hope is that it will become a standard ingredient of university teaching qualifications, and 

that more colleagues in other faculties will think through to what extent the main issues are 

related to content (science, social science, humanities, law, medicine etc.). 

 

  



Appendix  

A. Dilemmas (situations used in the workshop)  

- A student of yours points out in the course evaluation that they believe the literature 

of the course mainly represents one perspective (“western”) 

- A student tells you in an informal conversation that grouping students based on 

nationality for team projects (Dutch vs. International) in order to support language 

abilities, makes non-Dutch students feel excluded 

- While grading a group assignment, you notice that a group of four split tasks so that 

the three boys did all the coding and more mathematical work, while the one female 

student in the group is described in the overview as the “secretary”, and her tasks 

included planning, communication, writing and formatting. 

- You notice that one of the male teaching assistants for your course is paying a 

female student a lot of attention, spending a lot of time helping her, laughing and 

talking and touching her arm, which looks to you like flirting.   

- You receive complaints regarding having a participation grade in your course 

because not all students feel comfortable speaking up in class: some have social 

anxiety, some aren’t used to it being acceptable to question a teacher in a 

classroom, some are simply introverted 

- A student comes to you and tells you that they are unhappy that a class discussion 

on evolution did not involve any recognition of religion. They felt that this harmed 

the quality of education, and made them feel personally excluded. 

- You notice that students from a non-dominant background don’t seem to chat to 

white Dutch students during the breaks, don’t seem to join in with their jokes, and 

struggle to form groups for group assignments. 

- From a focus group conducted with first-generation university students in the 

faculty, you hear that some students find your lectures hard to understand and 

jargon-heavy. 

- A student comes to you in the mid-class break and is worried about their 

participation grade/progress grade. They say that they always come prepared and do 

have things to say, and would like to say them, but it's always X that speaks and I 

don’t feel comfortable talking over X. X is a male Dutch white boy who you have 

always seen as a good contributor, but this student experiences X as a dominator. 

- Whilst conducting an internship, a student grows increasingly disillusioned that the 

work they are producing will only contribute to a specific industrial sector, they 

notice that many other student projects and research groups in the department have 

also been earmarked for these purposes. How do you explain this way of doing 

science? 

- A female student asks you a question about an equation in a seminar but keeps 

interrupting you to say that she does understand when you are trying to answer her 

question. You don’t understand why she is not accepting the help she asked for, and 

she doesn’t engage for the rest of the lesson. 

  



B. Workshop Overview 

Session Time Overview of session Learning aims 

Session 1: 

Proactive 

inclusive 

teaching 

2 hrs Icebreaker:  

1. What is your favourite lesson/topic to teach? 

2. What is your favourite thing about teaching? 

3. What do you find hard about being a learner? 

4. ‘Burning Questions’ bowl:  

Invite participants to write down any burning issues, things they want to clarify or any 

situations they are currently facing and need help with. Facilitator 2 will read over those 

and see if there is any way to incorporate any of these during the workshop. 

Part I: Purpose 2-fold -> communicate urgency + understand diversity aspects  

Facilitators provide definition inclusive teaching  

Participants read out the student testimonies gathered from focus groups 

Group discussion: discussion about why and how these students might not feel included.  

Facilitator is very active here, guiding discussion. Facilitator introduces the concepts of 

frequency, intersectionality and systemic nature of the experiences described.  

Part II: Understanding and enacting reflective cycle  

Explanation with example 

Give out handouts with reflective cycle  

Facilitators explain the cycle through giving the example (course evaluation and literature list 

example) -> mention of the frequency and different source of dilemma  

Integrating knowledge – activity around each step of the cycle, utilise the framework and vocab 

that corresponds to each step in the cycle 

Appreciate the importance of inclusive teaching within 

the Faculty of Science at the UU 

 

Appreciate the different and intersecting aspects of 

diversity 

 

Develop understanding of areas of the classroom (class, 

curriculum, communication) and how these can be more 

or less inclusive (not a binary) 

 

Analyse “situations” in depth and develop understanding 

of the underlying power structures at play within Science 

teaching and knowledge creation 

 

Develop understanding of making your teaching more 

inclusive as a reflective cycle, as occurring both 

proactively and reactively, and with “more inclusive for 

more people” as the aim and resources that can support 

this 

 

Openly share experiences and connect with other 

teachers on this topic 

 

 

 

 



Step 1 Activity: Form smaller groups: each group gets a different dilemma, and they work on the 

guiding questions using a flipboard (perhaps: visualising the different actors and how they feel, 

how they are impacted)  

Harvesting at the end: Each small group does a small presentation with flipboard and the 

facilitators fill-in the blanks. Tell everyone to ask questions – you’ll need to understand this 

dilemma for next activity.  

Step 2 Activity: Presentation of sources/methods. Go back into groups and discuss a new 

dilemma (that was previously presented by another group) – what are possible sources, and 

what are possible methods to seek awareness about this, what is the most appropriate?  

Harvesting at end: what was your group’s choice of first method and source for your dilemma? 

Does everyone agree? Final question: what is the value of the information you gain from this 

method and source? Lead to: talking to students is most valuable.  

Step 3 Activity: Presentation of spectrum of options (alone/collab, do nothing/do everything), 

and guiding questions to ask when choosing options. Discuss potential drawbacks of making your 

teaching more inclusive. Clarify the confusing nature of such questions. Acknowledge the 

difficulty attached to knowing which choice to make and emphasize the importance in seeing 

inclusivity as a journey that can be uncomfortable at times. 

Go back into groups, get given the third dilemma, and come up with at least three valid options. 

Then, present two of these to the group, two distinct but also valid options, and ideally, with 

different members of your group wanting to choose different options.  

Harvesting: Each small group shares their two options and why.  

Part III: Introducing homework  

Explain homework (and summarise the content of workshop 1)  

Show people website + purpose of it (community of practice)  

Assign a buddy: keep you engaged and that you talk to  

Pair them together: discuss idea for homework, plans on how to move forward and ideas on how 

they can help each other. Facilitators check that everyone has a dilemma.  

 



Homework: 

Professional 

Developmen

t Project 

Aroun

d four 

hours 

self-

paced 

Main focus: Flexible project in which participants chose an aspect of their own teaching to focus 

on and make more inclusive. Application of ideas from first workshop to individual setting, 

engage with difficulties of application to practice. (“now what?”) 

Participants take a dilemma that they have identified in the first workshop and choose how to 

seek awareness, based on relevance and feasibility. We propose the following sources and 

methods: 

• Students: interviews, survey 

• Fellow teachers: reflective conversations 

• Experts: lit search, suggested readings 

• Friends: reflective conversations 

• Your own ideas: curriculum scan, reflection tool 

Participants will write a reflection about this process, answering the following questions: how did 

seeking awareness feel? How do you now understand the dilemma better? What do you think is 

the best option for action, and why? Participants will potentially share their reflections in the 

platform for community of practice (if comfortable doing so).   

We will pair participants up, and ask them to share with their partner how they intend to seek 

awareness, meet to discuss this, and read each other’s reflection before the next workshop.  

 

Analyse “situations” in depth and develop understanding 

of the underlying power structures at play within Science 

teaching and knowledge creation  

 

Seek awareness to deepen your understanding of a 

“situation” you have experienced as a Science teacher, 

developing the confidence to engage in this process 

 

Openly share experiences and connect with other 

teachers on this topic 

 

Session 2: 

Reactive 

inclusive 

teaching 

2 hrs 

  

Ice-breaker:  

• Why are you here? 

• What is your intention for today?  

• Has a student ever said something to you that upset you? 

Part I: Fishbowl activity  

Introduction  

Facilitator explains the focus for today’s session: the reactive side of inclusive science teaching. 

Explains the concept of micro-aggressions. Explains what the fishbowl activity entails.  

Discussing dilemmas  

Deepen understanding of areas of the classroom (class, 

curriculum, communication) and how these can be 

more or less inclusive (not a binary) 

Deepen understanding of making your teaching more 

inclusive as a reflective cycle, as occurring both 

proactively and reactively, and with “more inclusive for 

more people” as the aim and resources that can support 

this 



Moderator invites someone from the inner circle (group of 3-4) to read out a dilemma. 

Moderator gently guides the discussion around the dilemma using guiding questions from 

Reflective Cycle. Everyone listens and when the conversation slows down, the moderator invites 

everyone back to the circle and another round of dialogue involving everyone takes place. To 

conclude, the harvester sums up ideas and brings in new relevant ideas that were not discussed. 

Repeat with another dilemma, ensure all participants have taken a turn in the inner circle. 

Part II: Harvesting Homework Activity  

Facilitator organises ‘stations’ around different aspects that were tackled in every participant’s 

homework. Participants are then grouped according to the nature of their dilemma. Each group 

has to come up with a sentence that depicts well their experiences and write it out on the board. 

Then, all participants are asked to freely rotate across the different stations and ask each other 

questions about their experiences with a focus on next steps.  

At the end of this free rotation facilitator draws links between the different dilemmas and 

potential steps further.  

Wrap-up: 

Group discussion: Return to learning intentions written down at the start of the session 

Share something that inspired you today 

Share an intention, going forward.  

 

Analyse “situations” in depth and develop 

understanding of the underlying power structures at 

play within Science teaching and knowledge creation 

Openly share experiences and connect with other 

teachers on this topic 

Share experiences of seeking awareness to deepen your 

understanding of a “dilemma” you have experienced as 

a teacher, developing the confidence to engage in this 

process 
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