
[image: image22] 
Profesní příprava učitelů přírodovědných oborů pro uplatnění v konkurenčním prostředí
CZ.1.07/2.2.00/15.0310


Some Experience with Initial Mathematics Teacher Training from Uppsala University

Některé zkušenosti s přípravou učitelů matematiky z Univerzity v Uppsale
Petr Emanovský, Bronislava Štěpánková

1. Introduction

One of the key activities of the ESF project entitled "The professional training of teachers of sciences for careers in a competitive environment" that is actually solved at the Faculty of Science of Palacky University in Olomouc is an innovation of the education for future teachers of science branches. A field trip to the Uppsala University was organised within this core activity, among others. The aim of the trip was to familiarize ourselves with the content of studies for future teachers of mathematics at this university and consequently to use the experience gained during the field trip to deal with the project. The Swedish experience could bring us significant innovative ideas as their universities are well known for their innovative thinking, advanced research and courses focused on critical thinking and collaboration.
2. Character of the Uppsala University

The Uppsala University is a comprehensive international research university dedicated to advancing science and higher education. For more than 500 years, the Uppsala University has been a distinguished centre of learning with rich opportunities for students and researchers at all levels. The University belongs among the most important institutions of higher education in Sweden. It has about 6000 employees and more than 45000 students studying at nine faculties: Theology, Law, Arts, Languages, Social Sciences, Educational Sciences, Medicine, Pharmacy, Science and Technology. The university is also an important factor in the history of Uppsala. Students and teachers have long made up a sizeable proportion of the city’s population. The university is the largest employer in the city today and the university buildings give the city’s profile much of its character. Finally, the Uppsala University represents a part of Swedish history. Being the oldest university in Sweden, it was at one time the only, and for a long time the largest, institution of higher education. The university has contributed epoch-making discoveries and world-leading specialists to the development of science. 
3. Study of Mathematics

The study of mathematics at the Uppsala University has a long tradition and is currently realized mainly at the Faculty of Science and Technology and the Faculty of Educational Sciences. Bachelor studies of professional mathematics provide comprehensive basic course in pure and applied mathematics. The bachelor's degree is followed by the master's and doctoral degree programs, some of which are taught in English. The Department of Mathematics at the Uppsala University has broad competence within most of the central research areas in pure mathematics such as algebra, analysis and geometry, applied mathematics and mathematical statistics. Several active research seminars are available for all interested students in the master programme.
4. Teacher Training at the Uppsala University

In the initial teacher training for higher secondary schools in Sweden, the so-called parallel model of the structure of the study programme is predominant, which means that academic and professional learning take place during the preparation time simultaneously (Nezvalová, 2002). Similar is the situation in the teacher's study of mathematics at the Faculty of Educational Sciences of the Uppsala University. A sophisticated credit system allows students of the Uppsala University to create their individual study programme. The university offers students comprehensive consulting services throughout the study. The length of the teacher training depends on the school level which the student is being prepared for. All students of the teacher study programme attend basic common subjects during the first three semesters. Subsequently, there is a differentiation of the study programme depending on the final objective of the study. Generally speaking, the education of future teachers at the Faculty of  Educational Sciences
includes the following three basic parts:


1) General Education (common basis),


2) Professional Interest,
3) Specialization.
These three parts complement each other and contain theoretical, didactic and practical component. A great emphasis is put on teaching practice that students receive in the total range of about twenty weeks. Within the teacher training, students can choose from a wide offer of courses realized by the university or other educational institutions. The choice of different combinations of courses for students is a great potential for creating one’s own professional profile.
Ad 1) General education lasts for three semesters and it is compulsory for all students in teacher training programmes regardless of their future focus. These courses represent the background of teacher education and provide students with basic skills that are particularly important for their future teaching profession.
Ad 2) Within the Professional Interest, students choose one or two subjects of teaching specialization. They receive the basic professional and methodological knowledge required for teaching these subjects at the appropriate type of school. This typically lasts two semesters

Ad 3) Specialization is a one-semester extension and deepening of knowledge in the selected subject. Students  choose a topic consistent with the final goal of their study.

Within the teacher training programme at the Uppsala University, one can achieve the bachelor's and master's degree, depending on the successful completion of courses and the number of credits gained. Then the graduates may be authorised to teach the respective subject at the appropriate type of school. Future teachers of primary and secondary schools have a wide choice of combinations of subjects studied. Specifically, high school mathematics can be combined with a total of fourteen other subjects (Arabic, French, Swedish, English, Spanish, geography, history, chemistry, physics, biology, religion, social studies, computer science, computer engineering with a focus on digital didactic technique).

The training program for primary school teachers is obviously different from the programme for secondary school teachers. They differ, among other things, in the time range and the credit rating of subjects; the principle of creating individual study programme for students is similar. Future primary school teachers can choose from 11 different professional subjects. At the beginning of the study they will choose one major specialization and later they can select two other related secondary subjects. All trainees attend two semesters of teaching-oriented subjects (60 credits) relevant to their professional focus. According to the type of school and professional orientation, students may choose from specialized subjects in the total range of six semesters (180 credits). The main subject usually accounts for 90 credits (3 semesters) and each secondary subject accounts for 45 credits (one semester and a half). Relevant credits can also be obtained by writing projects related to the professional orientation (15 credits for a project). During six-semester studies students usually pass through three stages. The first two semesters are devoted mainly to the basic subjects of general education and include also the first teaching practice. In the second stage (3rd and 4th semester) other specialized subjects are added and students write their first individual work. The order of the registered subjects is optional, which contributes to greater flexibility of studies. The third stage (5th and 6th semester) is principally intended for the students to write their second independent work. While the first student work can be purely vocational, the other work should be strictly focused on didactic issues related to future teaching practice of the author.

Students of the programme for teachers of secondary schools can choose from 18 different professional subjects. At the beginning they choose one main subject and then another one, which is related. In the study programme for high school teachers, two semesters of teaching-oriented courses (60 credits) are also taught, which are appropriate to their professional focus. The professional courses are planned for seven or eight semesters (210-240 credits). The main subject usually accounts for 120 credits (4 semesters) and the second one mostly for 90 credits (3 semesters). Relevant credits can also be obtained by writing projects related to the professional focus (15 credits for the project). During seven-semester studies, students usually pass through four stages. The first two semesters are devoted mainly to the main subjects of general education and include also the first teaching practice. In the second stage (3rd and 4th semester), other specialized subjects are added and students write their first individual work. The order of the registered items is optional, which contributes to greater flexibility of studies. The third stage (5th semester) represents a teaching practice at school. The fourth stage (6th and 7th semester) is principally intended for the students to write their second independent work. While the first student work can be purely professional, the other work should be strictly focused on didactic issues related to future teaching practice of the author.
All students of the teacher training programme attend continuous teaching practice in the range of approximately one semester (30 credits). The practice is organized by the Centre for practice with the aim of developing students’ teaching skills in schools. The professional focus of future teachers can be changed during the study, without the need to extend the study. But it is not possible to change the level of school for which the student is prepared. It is also possible to obtain an additional teaching competence, under certain conditions, for non-teacher graduates on a relevant field of study within three-semester extension studies (90 credits).
5. Teacher of Mathematics Training 
Students of teacher training programme who have chosen mathematics as their main focus attend the following courses in the first two semesters:

Basic Mathematics course (5 credits)
Linear Algebra and Geometry I (5 credits)
Mathematical Analysis of Functions of One Variable (10 credits)
Algebra I (5 credits)
History of Mathematics I (5 credits)

During the third semester students attend the following courses:

Mathematics for Teachers (differentiated according to level of school) (15 credits)
Discrete Mathematics (5 credits)
Probability and Statistics (5 credits)
Transform Methods (5 credits)
Working with PC I (5 credits)

Students also attend the subjects of the common basis during the third semester. After completing these basic courses, the students look for other related courses and create their own study program. If necessary, students can turn to an experienced adviser from "Educational Centre" who can help them to create their programme.

Some more specialized mathematical courses are offered in the fourth semester, for example:

Combinatorics (5 credits)
Linear Algebra II (5 credits)
Mathematical Analysis of Functions of More Variables (10 credits)
Geometry (5 credits)
Working with PC II (5 credits)
Logic (5 credits)
Techniques of Proofs (5 credits)
When selecting courses, students of the programme for primary school teachers should try to achieve the total of 90 credits from all of the mathematical courses and the future secondary school teachers should obtain 120 credits. 

The teaching practice organized by the Department of Mathematics at the Uppsala University within the teacher training represents nearly one semester of obtaining practical skills in schools together with a preparation course. Students prove their theoretical knowledge acquired during their studies during their teaching practice and further expand and deepen it following instructions of experienced teachers. Of course, the students’ activities during the practice are evaluated by the teachers from the department and they are also an important basis for developing the second didactically oriented work. 
The visit at the Uppsala University also provided an opportunity to visit the courses of teacher training programme for teachers of mathematics, namely two subjects of the second stage of the study - "Techniques of Proofs" and "Working with PC II". In both cases, it was a very pleasant surprise, especially the professional approach of the teacher and the naturally active and independent work of the students.  In the course of "Techniques of Proofs" it was possible to see the group presentations with the self-assessment, everything with a minimal input from the teacher. The students presented proofs of selected mathematical theorems and discussed their logical structure. The course "Working with PC II" was organized in such a way that it took place simultaneously in two classrooms; both groups were led by students of higher classes supervised by one teacher. Students were solving geometrical problems using suitable software. These two subjects have specifically become an important source of inspiration for innovation of the teacher training programme for teachers of mathematics in the project. Consequently, two new subjects were implemented into the teacher training programme for teachers of mathematics at the Faculty of Science at Palacky University – ”Introduction to Mathematics for Everybody” and  ”Dynamic Models in Teaching of Stereometry“.
4. Conclusions

All the suggestions and the valuable experience gained during the field trip to Uppsala show the need of further improvement of teacher training programme for teachers of mathematics at the Faculty of Science at Palacky University in Olomouc. The training of future teachers should be realized in the spirit of strengthening their self-esteem, developing their ability to individual problem solving, leadership of professional discussions, searching, processing and presentation of information using the latest technology. Only the teachers prepared in this way can succeed in today's highly competitive environment.
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