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Executive Summary 
This is the very beginning of the project. We need a shared idea about the professional development 
in MaSDiV. We have experience from previous European project how to develop a common and 
shared core concept for teacher training. 
As soon as the project started we made a small database of ideas and we used this collection in the 
first meeting to share and discuss the examples. We also asked partners to give their own ideas and 
worksheets. 
 
In october 2017 we finalized this core idea by a general agreement from all partners during the 
consortium meeting in Utrecht, the Netherlands. 
From that moment we could work on the final versions of the three modules. 
 
Most of the text of this shared core concept is also used as the manual for the PD course. In 2018 
partners will translate it in their own language. 
 
An important recommendation is that the 'degrees of freedom' (in number of meetings, in length, in 
use of worksheets) are defined well and precise. Because the core must be 'equal' in all participating 
countries, every partner must agree on this core curriculum, but also has the ability to adapt it to 
local conditions. We think we succeeded in designing a 'clear and flexible' course. 
  

 
 
1. Main report 
 

Supporting Mathematics and Science Teachers in 
addressing Diversity and promoting fundamental Values 

 

 
 
 
 
1. Introduction 
This MaSDiV professional development course aims to support the teaching of science and 
mathematics in diverse and multicultural contexts for the benefit of all students, regardless of their 
cultural or socioeconomic background.   
 
A novelty in this program is the use of science learning to enhance the social and civic dimensions of 
education promoting values that are cornerstones of modern democratic and multicultural societies. 
The main target group is lower secondary school teachers teaching students aged 11-16. 
 
The PD course features three modules presenting inquiry-based learning (IBL): 
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• as an approach for addressing achievement-related diversity; 
• in real-life, relevant contexts so as to promote fundamental values of our societies; 
• as a tool for intercultural learning. 

We call this teaching approach “inclusive science education”. 
 
 
Rationale for a teacher education program that promotes inclusive STEM education 
Science is a vital prerequisite for active participation in society and belongs to the eight key 
competences outlined in the EU framework for key competences (EC 2007). However, across the EU, 
17% of 15-year-olds underachieve in science. In mathematics, that figure rises to 22%, and can be as 
high as 36.6% among students with low socioeconomic backgrounds (ET 2020). Changing societies, 
increased migration and changes in students’ needs together with changes in the aims of science, 
technology, engineering & mathematics (STEM) education resulted in an urgent need for inclusive 
education that promotes learning in groups with different competence levels and cultural 
backgrounds.  
 
This PD course provides an evidence-based approach to tackle current challenges in STEM education: 
the underachievement of particular student populations; linking science competences with social and 
civic competences and effectively supporting teachers as they face increasing social, cultural and 
competence-related diversity in their classrooms. 
 
The PD course will be translated and adapted to fit into current innovations to the national curricula.  
 
2. Aims and objectives 

General Objectives  
• To strengthen beliefs and self-efficacy about using inquiry based learning (IBL) to address 

diversity; showing the relevance and implications of mathematics and science and promoting 
fundamental values and taking into account cultural differences 

• To enrich knowledge focused on ethical and cultural dimensions of mathematics and science 
to promote fundamental learning 

• To acquire knowledge and understanding of the main challenges related with teaching in 
multicultural science and mathematics classrooms, such as dealing with controversial issues 

• To gain skills to apply the course knowledge into a practical knowledge related to 
interventions in multicultural science and mathematics classrooms 

• To develop teachers’ self-reflection on their classroom teaching as regards inclusive science 
education (thereby indicating their knowledge of science education and their skills). 

 

Specific aims per module  
 
Module 1 - Achievement 

• The ability to make explicit and enrich beliefs and practices for addressing diversity in science 
and mathematics classrooms 

• The ability to prepare a lesson plan with teaching methods that take the opportunity of 
diversity in achievement in the classroom 

• The ability to re-design classroom materials into resources with IBL characteristics to create 
learning environments to be used for including all students and addressing diverse 
achievement levels 
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• Provide experience with purposefully chosen teaching methods and resources for science or 
mathematics that take the opportunity of diversity in achievement among students. 

 
Module 2 - Contexts 

• Understanding the value of using contexts in IBL tasks in science and mathematics  to 
support the learning process by making connections between context and concepts and 
apply this in classroom teaching 

• Being able to find and use real-life, relevant contexts for IBL in daily science and mathematics  
teaching 

• Enabling students to apply science and mathematics in real life contexts. 
• Understanding how real-life relevant contexts (e.g. genetic engineering, climate change, oil 

drilling) and scientific and moral reasoning can promote fundamental values of our societies 
and apply this in classroom teaching 

• Understanding how the use of contexts in science and mathematics IBL tasks can support 
inclusive education and intercultural learning and apply this in classroom teaching 

• Understanding the nature, applications and implications of science and mathematics for 
societies 

• Making students understand that scientific decisions based on science /mathematics are also 
influenced by moral, ethical and social reasons. 

 
 
 
Module 3 – Intercultural learning 

• To acquire knowledge and understanding of cultural diversity and social inclusion in science 
and mathematics education, focusing on schools and the classroom.   

• To acquire knowledge and understanding of the main challenges related to teaching in 
multicultural classrooms, such as creating an inclusive classroom culture. 

• To be able to recognize and use opportunities to include culture-related  aspects in science 
and mathematics teaching and dealing with controversial issues (dilemma's) 

• To gain skills to apply the course knowledge into a practical knowledge related to 
interventions in multicultural classrooms  

• To become reflexive of one's own normative position and values in relation to cultural 
diversity 

• To learn how IBL can support students by taking into account their various cultural 
backgrounds 

• To learn how to use IBL to promote students’ intercultural competences by using realistic 
relevant contexts situated in different cultures.  
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3. Structure of the course 
The course is structured in three modules. Each module has a set of activities. 
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The PD course covers the three modules in a connected way.  The order of the modules is fixed, so 
that activities can be followed up on in the next sessions and participants can build on the work they 
have done so far.  The first module covers IBL as an approach to dealing with performance related 
diversity. Participants design a teaching activity for this. Building on this exemplary teaching activity 
in module 2 the use of (real-life, relevant) contexts is addressed as a way for taking into account 
other aspects of diversity, focusing on cultural diversity and fundamental values. Participant either 
adjust their teaching activity to employ contexts for these aims or design a new activity. In the last 
module the focus in on approaches and tools for intercultural teaching and learning in diverse 
classrooms. Participants finish the teaching activity and lessons plan to incorporate this aspect as 
well.  
 
For each module an outline is available for the educator. It includes the specific aims, a description of 
the activities and homework and a list with references to literature. Presentation (ppt) and 
worksheets for participants are provided separately. We suggest a teaching method for each activity, 
but these can be replaced by others. It is important that collaborative work and active learning are 
promoted in the activities. Participants will be inspired to use these methods with their students.  
 

Student The student in lower secondary school, aged 11-15  
Participant The teacher who participates in the PD course 
Educator The teacher-trainer who runs the course 

 
The 14 hours of the course can be organised in several ways. We provide three examples. 
In all models the ratio 2:1 for contact-time versus homework (try-out/reading/research) should be 
taken into account.  
 

 
 
4. Degrees of freedom 
We designed the PD course in a way that the course leader(s) have some degrees of freedom. This is 
important because the target groups can differ (math/science teachers, etc.). You can vary in: 

• the order of the activities (and sometimes even the preferred length) 
• the examples (maths, science, or a mix) 
• the homework (this depends on the number of meetings) 
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The target group of the PD-course is teachers of STEM in lower secondary education. In the modules 
we use examples from both science and mathematics. Most examples can be exchanged for others. 
The way the group of participants is composed may influence your choice of content. If for example 
all participants teach the same subject, let’s say ‘physics’, you may want to use only examples from 
Physics class. The same is true for making small groups in the sessions: you can vary these if your 
group is diverse with respect to the subjects they teach. 
 
The ways of working with participants in the course reflects the ‘values’ and practices addressed in 
the course: Inquiring and collaborating are important. The ways of working include: 

• Reflecting on existing beliefs and practices regarding addressing diversity and IBL 
• Providing and discussing concrete subject-specific examples 
• Developing and reflecting on important principles for addressing diversity in science and 

mathematics classrooms 
• Experimenting with and reflecting on teaching methods for diversity. 
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2. Conclusions  
In October 2017 we finalized this version of the PD concept, and all partners agreed upon the 
content. 
  
 
3. Recommendations  
It is important that experienced teacher trainers in each country are involved in the training. 
 
4. Appendices 
 
In a sense the three modules can be used as appendices for this PD concept. You can find them on 
the website of MaSDiV. 
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