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	General overview and aim

	The aim of this module is to enable prospective teachers to foster an appreciative classroom atmosphere, create a good and shared learning environment, and develop teaching approaches in accordance to the different achievement levels of their pupils.

The module will prepare prospective teachers to work with immigrant pupils of secondary school age and above – all of them having widely divergent learning backgrounds in mathematics. On the one hand, there are those students who did not learn basic arithmetic operations or left school with only primary school knowledge. On the other hand, there are those pupils who may know mathematics on a level far ahead of the local or national curriculum. The public rhetoric about immigrant pupils often follows a deficiency perspective. But in this module, we will not only consider possible deficits, but will also take a strength-oriented perspective – and thus prepare prospective teachers for immigrant pupils who excel the local or national curriculum in parts (or entirely) (Clarkson (2006), Löwing (2000), OECD (2006), Zevenberger (2000)).

This module is part of: 
·  Mathematics and Science Subject dimension: (inter)cultural perspectives on the subjects themselves;
· Mathematics and Science Education dimension: pedagogical issues, in particular in respect to dealing with diversity in classrooms.
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	Relevant topics

	
In this module, students will reflect on how assessment can be used in order to organise teaching in a way that challenge and support all students, with specific attention to students of different backgrounds and language skills. Topics relevant for this module are: 

· mathematical competence
· assessment
· diversity in classrooms,
· building on pupils’ knowledge and abilities
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	Learning Outcomes


	
After completing this module prospective teachers will be able to:

· Describe the connection between language, culture and teaching in mathematics;
· Assess pupils’ pre-knowledge in mathematics in order to develop valid teaching strategies – and understand the importance and interdependence of diagnosis and the development of competences of the individual learner;
· Explain how pupils’ previous experiences and cultural backgrounds can be used as a resource and a starting point in mathematics teaching;
· Discern their own and the pupils’ understandings of fundamental concepts in mathematics and know how to address different understandings in class;
· Understand the need of collaboration between teachers of different age groups as well as collaboration with language teachers – in order to get support in working with pupils whose maths/science or language proficiencies are very different from the average level in class.
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	Flowchart and Module plan 


	
This module involves three sections, all structured into several activities. It includes 4 sessions of varying length, and approximately 2–3 days of homework. It includes lecture parts, group discussions, pair work, and student presentations. The structure is as follows:

· Introduction to the topic: 105 min + 45 min homework
· Cultural experiences and mathematical competence: 90 min
· Assessing and challenging all students: 90 min + 2 days homework + presentations depending on the size of the group











	I. Introduction to the topic “Dealing with deficiencies and excellency in the mathematics proficiency of immigrant students”

	1.1.  Preparation
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	Before the first in class activity the students are required to prepare by reading about mathematical competence and reflect on their own classroom experiences. 

	This session contributes to the achievement of the following learning outcomes:
· Describe the connection between language, culture and teaching in mathematics;

	1.2.  Classroom culture and mathematical competencies
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	This activity consists of an introductory presentation of the topic (30 min), followed by a small group discussion about classroom culture (30 min), which is then summarized in the whole class. A video of an example of a classroom activity in China serves as an outset for the discussion. Other examples available to you can be used instead. The activity is meant to elicit reflection on variations in classroom culture and what and how different mathematical competencies are valued, and to sensitise the teacher students to the experience of entering into a new classroom culture.

	This session contributes to the achievement of the following learning outcomes:
· Describe the connection between language, culture and teaching in mathematics;

	1.3: Classroom culture and language differences
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	This activity consists of a small group discussion of different strategies for dealing with language diversity in the classroom. Let the students discuss the two cases and the following questions on the worksheet in small groups, and summarize the reflections in the end of the session. 

	This session contributes to the achievement of the following learning outcomes:
· Describe the connection between language, culture and teaching in mathematics;




	II. Cultural experience and mathematical competence

	2.1.  Language and mathematical concepts
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	In this session you will introduce the idea of everyday language affecting the understanding of mathematical concepts. The table of number words in different languages is meant to raise questions about the learning of numbers and the discovery of patterns in the number system. You will then let your students discuss and reflect on the relationship between everyday language and mathematical concepts relevant for their future practice (20 min)

	This session contributes to the achievement of the following learning outcomes:
· Explain how pupils’ previous experiences and cultural backgrounds can be used as a resource and a starting point in mathematics teaching;
· Discern their own and the pupils’ understandings of fundamental concepts in mathematics and know how to address different understandings in class;

	2.2.  Different methods
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	This activity problematizes the mathematical and personal aspects of methods, models and tools. The students are asked to figure out how and why different methods for multiplication and division works, as a basis for reflection on building on and valuing pupils’ different abilities (20 min).

	This session contributes to the achievement of the following learning outcomes:
· Explain how pupils’ previous experiences and cultural backgrounds can be used as a resource and a starting point in mathematics teaching;
· Discern their own and the pupils’ understandings of fundamental concepts in mathematics and know how to address different understandings in class;





	III. Assessing and challenging all students

	3.1. Assessing mathematical competence
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	This activity addresses different aspects of mathematical competence, and how tasks may or may not be helpful in assessing these aspects. You will discuss these issues in relation to two frameworks: imitative and creative reasoning, and mathematical competencies. Your students will then compare diagnostic materials from various sources and analyse what competencies and forms of reasoning they assess. They will also compile and/or construct a diagnostic test for use in Activity 3.2. The students’ part of the session will be 60 min.

	This session contributes to the achievement of the following learning outcomes:
· Assess pupils’ pre-knowledge in mathematics in order to develop valid teaching strategies – and understand the importance and interdependence of diagnosis and the development of competences of the individual learner;

	3.2.  Local resources for assessment and support
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	In this activity, the students carry out an interview at a local school. They will present their results in class, preferably as they present the results of activity 3.3.

	This session contributes to the achievement of the following learning outcomes:
· Understand the need of collaboration between teachers of different age groups as well as collaboration with language teachers – in order to get support in working with pupils whose maths/science or language proficiencies are very different from the average level in class.

	3.3.  Using assessment in development of teaching
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	Duration: 60 min + 1 day analysis and preparation + 20 min presentation/group

	This activity consists of using the diagnostic tests your students constructed in activity 3.1 in a class at a local school, compiling the results and presenting conclusions and implications in class, with special consideration of language and cultural factors.

	This session contributes to the achievement of the following learning outcomes:
· Assess pupils’ pre-knowledge in mathematics in order to develop valid teaching strategies – and understand the importance and interdependence of diagnosis and the development of competences of the individual learner;
· Discern their own and the pupils’ understandings of fundamental concepts in mathematics and know how to address different understandings in class;




	[image: /Users/antquearm/Desktop/IncluSMe icons/Icons as JPEG/12.jpg] 
	Materials and resources
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	Presentation 1 (pptx). Teacher Educator. Slides for all classroom activities included.
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	Readings (listed in the Reference section)
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	Worksheets. Includes student activities for module 7.
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	Access to computers for internet research and collaborative work
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	Youtube videos (links included in worksheets and pptx)
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	Granularity

	· Use only one of the discussions in Activity 1.2 and 1.3.
· Use only one of the discussions in Activity 2.1 and 2.2.
· Integrate part III in any similar activity you already have in your course.
· If you have a large group of teacher students, you may want to split the class up in groups of 15-25 for the presentations in Activity 3.3.
· Let the teacher students use the results of the diagnostic tests to design and conduct one or several lessons in the class they tested.
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	Assessment

	All group discussions can be summarized by letting each group describe the highlights of their discussion, either orally or in text. Take special note to whether the students:

· Have taken active participation in the activity
· Show understanding of and reflection on differences in classroom culture, its relation to national/regional culture, and how it shapes teachers’ and pupils’ perception of deficiency and excellence (Activity 1.2)
· Reflect on the role of language proficiency in expressing mathematical compentence (Activity 1.3)
· Give and discuss examples of how pupils’ experiences and backgrounds can be used in mathematics teaching (Activity 2.1)
· Show ability to detect key mathematical ideas in concepts, methods and pupils’ solutions, and give examples of how both correct and mistaken methods can be used in teaching (Activity 2.1 and 2.2)
[bookmark: _GoBack]You could assess the diagnosis tests developed by your students before they are used, as this may increase the value of the presentation in activity 3.3. Otherwise, you use the students’ presentations in activity 3.3 to assess whether students:

· Show ability to choose or design tasks that measure pupils’ pre-knowledge in ways that give important information for the planning of teaching
· Draw reasonable conclusions from the results of their tests regarding the students’ competence and the quality of the test
· Share insights regarding the benefits and limitations of diagnosis for planning teaching
· Discuss examples of how collaborations between teachers across age groups and language teachers work, with respect to benefits and limitations for designing a challenging and supportive learning environment for pupils of different achievement levels.
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