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Introduction
In Sweden, the National Agency for Education has developed several modules for teacher Professional Development (PD) programs. Researchers and teacher educators from Swedish universities were assigned to create a web platform content. The PD material is today published as a national, web-based program with didactical support material. The Mathematics Boost was the first designed PD program, it is for mathematics teachers, starting 2012. By the end of 2015, about 14,000 teachers across Sweden had gone through a year of the Mathematics Boost program. In the summer of 2016, 76 per cent of all mathematics teachers had participated in the program to various extents, this is 35,580 teachers.
The PD programs contains a lot of modules, written for mathematics teachers according to the students’ school year:
preschool class – school year 3 (students age 6-10)
year 4-6 (students age 10-13)
year 7-9 (students age 13-16)
upper secondary school (students age 16-19, vocational training is part of upper secondary school)
school for students with severe learning disabilities (can be children with downs syndrome for example)
preschool (children up to 6 years of age)
preschool class (students 6-7 years of age)
There are often 3 or 4 variations for each module, school age vise. 
There are modules for:
· Algebra (F-9)
· Geometry (F-9)
· Problem solving (F-9)
· Relationship and change (F-9)
· Probability and Statistics (F-9)
· Language in mathematics (F-upper secondary)
· Numbers and the use of numbers (F-9)
· Teach math based on problem solving (upper secondary) 
· Adult didactic perspectives on mathematics learning (adult education)
· Teach mathematics based on the abilities (as described in the national curriculum, and syllabus for mathematics) (upper secondary)
· Teaching mathematics in vocational programs (a part of upper secondary school) 
· Programming in primary school (1-3, 4-6 and 7-9, within a special school/special needs, a school for students with severe learning disabilities)
· Didactic perspectives on mathematics teaching I (school for students with severe learning disabilities)
· Didactic perspectives on mathematics teaching II (school for students with severe learning disabilities)
· Mathematics teaching with digital tools I (F-upper secondary, and adult education)
· Mathematics teaching with digital tools II (F-upper secondary, and adult education) 
· Mathematics didactics and special education (F-9)
· Mathematics and language development (preschool) 
· University preparatory mathematics education (upper secondary)
· Preschool mathematics
· Preschool class mathematics (F) 
· Assessment for learning and teaching in mathematics (all school forms)
The professional development programs can be found at the webpage of The National Agency for Education (Skolverket) and it’s a complex system. It’s difficult to pick just a little bit, but I will try to do that. In the language in mathematics module the teachers are supposed to choose mathematical content, and work with the content they were supposed to use even without the module. The link to where all the gathered modules is: https://larportalen.skolverket.se/#/moduler/1-matematik/alla (they are all in Swedish). I will also show the vocational training module.
On the first bottom page it says in Swedish: VISA FLER MODULER [SHOW MORE MODULES], it’s just to click and scroll further down to see all of them.
The modules and professional development
In relation to the nationwide curriculum reform of 2011 in Sweden an interesting setting to construct a PD program for mathematics teachers was implemented. Explicit work on language proficiency is essential for students to achieve the new curriculum’s long-term goals in mathematics. For example, students should be given opportunities to develop the ability to formulate mathematical problems, use and analyze mathematical concepts and relationships between concepts, lead and follow mathematical reasoning, and use mathematical expressions to discuss, argue, and explain the issues, calculations, and conclusions. 
The National Agency for Education played a steering role, and schools were required to arrange PD, using the Mathematics Boost materials as a condition for getting economic funding for PD from the Government. The Agency also provided training for supervisors, via university courses, leading the PD. An active role of teachers in their own learning was expected, drawing on Hattie and Timperley’s recommendations for teachers’ collaborative learning. More modules have been created the same way as the Mathematics Boost, in reading and writing, technology, science, and other school subjects. I will in more detail give an account of one part of the language in mathematics module and, a less detailed account of the module for teaching mathematics in vocational programs.
The format for a module is eight parts, each part is meant to structure the collaborative work of teachers. Each part consists of four sections called A, B, C, and D.
	Section A
	individual preparation for each teacher, who may read an introductory article and/or watches a video clip relating to the parts’ theme (45–60 minutes)

	Section B
	teachers together discuss the literature and/or video, supported by a number of focus questions, the discussions are led by supervising teacher. From these discussions, classroom activities and didactical strategies are prepared to take place in each teacher’s own classroom (90–120 minutes) 

	Section C
	this is the actual classroom activity that is part of the ordinary classroom work of each teacher (time will vary according to activity)

	Section D
	a second teacher meeting where they reflect on their experiences with class activities and didactical strategies, conclusions are draw about the part-theme (45–60 minutes)


Figure 1: The four sections of a part in a module


The language in mathematics module 
The aim of the PD program is to enable mathematics teachers to develop competencies for integrating language and mathematics learning, in their teaching. Eva Norén, Stockholm university associate professor in mathematics education, was the scientific leader when the module was constructed. It was launched 2015 and has been revised a few times since then. The other module constructors were: Maaike Hajer (university of Malmö and Utrecht, professor in second language learning), Björn Kindenberg (PhD-student in Swedish as a second language, Stockholm university), Kicki Skog (sr lecturer in Mathematics education, Stockholm university), Eva Riesbeck (sr lecturer in Mathematics education, Malmö university), Anette De Ron and Lisa Österling (PhD students in mathematics education) and Sara Ramsfeldt (mathematics teacher and administrator of the module construction, she kept it all together). 

Figure 2: from the webpage for the Mathematics Boost

The module is built around three basic principles for the development of language and content knowledge in mathematics. The first principle means that the mathematics content is made comprehensible by putting it in context that students can relate to. The second is to promote active use of language both orally and in writing mathematics. The third principle is about offering varied and long-term language scaffolding. 
The module consists of eight parts (like all modules) which are meant to be the focus for one school semester: 
1. Language- and content knowledge approach in teaching mathematics 
2. The mathematics language
3. The teaching and learning cycle: texts in mathematics
4. The teaching and learning cycle: to analyze word problems in mathematics
5. The teaching and learning cycle: to produce word problems in mathematics
6. Various linguistic functions
7. Scaffolding mathematics language
8. Reflection and looking forward
I will give examples from the third part of the module, including two texts that teachers are supposed to read. In other parts there might be a short video to watch.  
The teaching and learning cycle: texts in mathematics
This is about part three in the module Language in mathematics. In sections A, the teachers are instructed to read two texts, the texts are attached to this article: 1. Texts in mathematics and 2. Reading and understanding. As said in figure 1 above, the teacher will read the texts individually (section A). The teachers will individually also watch a three-minute video about the teaching and learning cycle, and a video from a lesson on grade 8 where the students solve a mathematical word problem. The teachers then have to do some preparations:
· From the mathematical area your students are working on, select a text in which you want to immerse yourself in, and later your students.
· What formal words and symbols will students encounter in the text?
· What informal words, formal words and symbols in the mathematical area are students already using?
· What words and concepts do you want your students to be able to understand and use?
· Mark in the text if you find words that have a different meaning in everyday language than in mathematics.
· Write down your reflections in your logbook.
Later, in a teacher meeting the teachers will reflect on and discuss the texts. To prepare for discussing there are support questions relating to the video, asking the teachers to: Reflect on what the teacher (in the video) does to help students understand the texts in the assignment. What questions do teachers ask?
In section B the instructions for the joint meeting are:
Discuss
· In what contexts in your teaching do the students encounter the different text genres mentioned in "Texts in mathematics"?
· What experiences do you have of drawing students' attention to language, structure and context in texts in mathematics?
Reason on the basis of the mathematical texts you have reviewed in step A.
· What formal words and symbols will students encounter in the text?
· What informal words, formal words and symbols in the area are the students already using?
· What other meaningful words in everyday and mathematical language did you find in your texts?
Plan
Prepare a lesson where students will work on reading and understanding the mathematical text. Use suggestions from the text 2, "Reading and understanding".
· How would you like to accept the text you have chosen to work with?
· What informal words, formal words and symbols do you think may be good to highlight during the lesson?
When you have completed the lessons, write down what worked well and less well and what you would change if you did the lesson again.
In section C the planned lesson will be conducted. Instructions to teachers are: Write down what worked well or less well and what you would change if you did the lesson again.
The last section, D, is a joint follow-up evaluation. Together teachers discuss: What worked well and less well during the lesson? What would you do differently if you did the lesson again? Were there any other informal words, formal words and symbols that the students stuck to than those you had predicted? How do your experiences differ, what similarities are there? Reflect In what way did your lessons promote the students' development of the mathematics language? What challenges can you see in teaching students reading comprehension in mathematics? What benefits can you see? Write down your common reflections.
Part 7 from the vocational training module: Mathematics and language 
The following description from the seventh part of the vocational training module will be less extensive than part three (above) from the language and mathematics module. 
Language and mathematics are strongly interconnected in mathematics education. The aim of the part is to develop a mathematics education that considers the importance of the language so that the prerequisites for the students' mathematical knowledge are improved. For example, to clarify concepts, phenomena and problems that may arise in teaching situations, rhetorical algebra, signal words and aggravating grammar are dealt with. Also discussed is how dyslexia can affect student learning in mathematics. If you want to read more, there is a whole module on languages ​​and mathematics (the above described, focusing on the third part).
Section A: 
Individual preparation
Read the text Language in mathematics learning. It contains an overarching discussion about the importance of language for learning mathematics. 
The text "Can we separate reading from mathematics" addresses how dyslexia can affect student learning in mathematics. The text "Rhetorical Algebra" describes aspects that can be of value when working with translation of algebraic expressions.
If you want to go further, there are more texts about languages ​​and mathematics in the module "Languages ​​in mathematics"
Reflect
· What are your experiences of working with mathematics and language in teaching?
· What strategies do you use in teaching to clarify the impact of language on mathematics teaching?
· How do you deal with students who have dyslexia in your mathematics education?
· How do you work for students to understand and translate algebraic expressions?
Write down your reflections and bring your notes to the joint meeting (section B)
Section B – collegial work
Discuss
· What are your experiences of working with mathematics and language in teaching?
· What strategies do you use in teaching to clarify the impact of language on mathematics teaching?
· In what specific cases can it be fruitful to replace trade and / or formulaic languages ​​with general Swedish? Are there any disadvantages to doing so?
· Give examples of what specific difficulties arise from the fact that there are one or more “fourth languages” present in the classroom? How can you handle this in a practical and concrete way?
· Do you usually discuss the occurrence and handling of the code exchange between written and oral with the students? If so, in what way? What benefits and problems can this result from?
· What support do you give in mathematics education to students who have dyslexia?
· How do you work with rhetorical algebra in teaching?
Plan activity
Construct a task that students will solve using the three phases of the algebraic cycle (see the text Rhetorical Algebra). The assignment may be new or a development of the colored assignments you have constructed earlier in the module. You can also choose to use an existing task from eg. a textbook. Try to organize the activity so that students are given the opportunity to show all the steps in the algebraic cycle. Write down the observations you make during the lesson and collect the students' solutions. Choose some examples to include in the discussion in step D.
Section C – activity 
Carry out the activity described in step B. Pay attention to the students' reactions and actions. Record your observations. Include the notes for the next joint meeting in step D.
Section D – joint follow-up
Discuss
• How did it solve the problem using the algebraic cycle?
• Did all three phases become clear in the students' solutions?
• Was it possible to develop / improve the task given the above?
• Can rhetorical algebra be linked to students' vocational orientation, if so how?
Write 
Summarize in writing your experiences based on the activity. Also describe in what way you want to develop your teaching in the future. Save these texts for further work in the module.
Vocational aspects in the PD modules - Sweden
According to the National Curriculum (Gy 11) mathematics teaching in the vocational programs should have a clear connection to the coming professional life as mathematics will function as a tool for students in their vocational education. Today many professions have undergone such major changes that it is no longer enough with practical knowledge to cope with all everyday tasks. Most industries and other work places demand good vocational mathematical knowledge from their employees. 
Vocational students’ mathematical knowledge is, among other things, important to support technical development (FitzSimons, 2001).

In the Swedish context a way to contextualize the mathematics in vocational courses is to, in a collaboration between the subject of mathematics and the vocational subject, coloring [färga in] the mathematics to be taught. “Parts of the program’s vocational subjects are integrated into the program’s mathematics courses or vice versa”. To “Coloring thus connects mathematics in different ways to the profession the students are trained for, that
can be done through the language, context or materials and tools used in working life” (Muhrman & Lundberg, 2015). Mathematics tasks that are colored can be similar to tasks in a mathematics textbook, but they connect to a professional context and contain formulas relevant to a workplace. Another option is to bring material from practice and to do calculations or measurements that are used in a workplace. One example is the iPhone task (Talking about math at work - international cost comparison) that can be used at the vocational program, at the Trading/Business and administration, or the Tire task (Talking about math - tire pressure) that can be used at the Vehicle and transport program.

Among other things, students at vocational programs, should be able to learn strategies for using aids from the professional subject, such as templates, manuals, ‘thumb rules’. Teacher need to know how to apply mathematics within their students’ vocational contexts. They also have to know how the mathematics is used professionally, to be able to explain  to students why the need to learn mathematics.

Written material
Language when learning mathematics, by N. Bremler
Can we separate reading from mathematics? by M. Österholm
Rethoric Algebra, by L. Kristiansson and M. Rosengren
CA-Tires_Student_SWE_200910
CA-Kaufempfehlung-iPhone_Material-SWE
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