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Introduction

The best time to plant a tree is twenty years ago; the second best time is today.

(Chinese proverb)

This report is written under the commission of The European Round Table of 
Industrialists [ 1 ]. We were asked to give

– an overview of the trends in interest and in knowledge of mathematics among 
European pupils and students

– examples of industrial efforts to increase young people’s interest in  
mathematics

– recommendations to the European Round Table of Industrialists (ERT) on 
action by industry needed to increase young people’s interest in mathematics.

The report is partly based on analysis, standpoints and proposals from a compre-
hensive Mathematics Action Plan [ 2 ] developed by a Mathematics Delegation on 
behalf of the Swedish Ministry of Education. The secretariat of the Delegation 
was located at the National Center for Mathematics Education (NCM), Göteborg 
University [ 3 ]. The Action plan mentioned above is based on national and inter-
national studies (like PISA [ 4 ] and TIMSS [ 5 ]) of trends among pupils’ and stu-
dents’ interest and knowledge of mathematics, proceedings from an international 
conference [ 6 ], the goals set up by the European Union for 2010 (The Lisbon 
Strategy) [ 7 ] and a working group (one of seven) linked to the Delegation focus-
ing on Work, Society, Democracy & “Bildung” [ 8 ]. Our report is also based on the 
thorough discussions of the Action Plan we had together with the Mathematics, 
Science and Technology (MST) group at the Directorate General for Education 
and Culture, European Commission from the Peer Learning Activity (PLA) 
meeting at NCM in May 2007 [ 9 ], and on progress reports from the MST group 
on “Increasing Participation in Math, Science and Technology” [ 10 ].

A large number of extensive reports are available from national and interna-
tional comparative studies of results and trends in the interest in and knowledge 
of mathematics among European pupils and students. They are showing large 
similarities among the European countries in the need for energetic measures 
for improvement of appreciation, teaching and learning of mathematics. The 
comparative studies also present some interesting exceptions to the negative 
trends mentioned in some countries, for instance the results for Finland and the 
Netherlands. These exceptions will complete the picture, and in fact they have 
strengthened the relevance of the proposals in the Delegations Action Plan and 
of the considerations from the MST-group of the European Commission. 

The picture is consequently clear and distinct, and we will therefore recom-
mend that the main focus for a future industrial initiative should be directed to 
action.

We have found very few nation wide, long-term examples of industrial efforts 
to increase young people’s interest in mathematics as a subject of its own. Most 
projects and initiatives are focusing on science and technology, not noticing 
enough the fact that mathematics is the very language and modelling tool for 
these activities. Shortcomings in mathematics are known to be an essential hin-
drance to young people ś interest and success in science and technology. 

Youngsters are making a great impression on employers with their IT skills, but too 
often they lack basic abilities in English and maths.

(Confederation of British Industry, CBI, 2007-08-20 [ 11 ])

An initiative focusing on mathematics as such could therefore be the determin-
ing factor for a future breakthrough.

The traditional way of looking at industrial initiatives is that they are good 
“funding machines” for projects already fully designed by actors in the educational 

http://www.ert.be/home.aspx
http://kollegieblocket.ncm.gu.se/node/127
http://ncm.gu.se
http://www.pisa.oecd.org/
http://timss.bc.edu/
http://ncm.gu.se/node/478
http://ec.europa.eu/education/policies/2010/et_2010_en.html
http://kollegieblocket.ncm.gu.se/?q=node/76
http://ncm.gu.se/media/ncm/dokument/PLA-NCM.pdf
http://ec.europa.eu/education/policies/2010/objectives_en.html
http://www.cbi.org.uk/ndbs/press.nsf/
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system. We are convinced that it is time to take a step further. The industrial 
sectors must take a pro-active role, claiming that they can provide a better con-
tent in every educational sector, not only more money. This could be done in 
industrial initiatives in cooperation with carefully selected educational actors 
in joint enterprises combining human competencies and skills from both parts. 
The traditional time-border between first education and then working life is no 
longer at hand: working and learning are two simultaneous aspects of our whole 
societal life.

In our ongoing discussions with Mr Nicholas Tengelin, AB Volvo, we have 
provided additional information about documents, contacts, networks, and key 
stakeholders we think are important for the ERT initiative. We hope this report 
and our dialogue with Mr Tengelin will be useful as a basis for considerations and 
decisions on important efforts to increase expectations and support for improv-
ing the teaching and learning of mathematics in Europe.

Enhancing the status of mathematics 
The greatest potential for development in European mathematics  education can 
be found in our children and young people. Their inquisitiveness, willingness to 
work and future dreams are the most important components of development. 
Everyone, from pre-school children to university and PhD students, enjoys the 
challenge and the sense of growing self-esteem in pursuing his/her mathematical 
thinking. For this to be possible, we need to utilize and support the commitment 
of teachers and provide real opportunities for skill development and good profes-
sional performance. Successful practice examples and professional pride, linked 
to sound subject knowledge, up-to-date research and classroom experience, help 
enhance the status of mathematics.  

Developing mathematics education through enriching exchanges of experi-
ence and studies demands both time and resources. Teacher education in math-
ematics needs to be both broadened and deepened. Mathematics education that 
has meaningful content and meets the demands of today’s society requires the 
participation of knowledgeable, active and interested teachers who can guide and  
stimulate children and young people as they learn the subject. The situation of 
and conditions for teachers are the most important issue. Attitudes towards the 
subject of mathematics are also created  and perpetuated outside the education 
system. Youth trends, the mass media, and conceptions of future working life 
exert considerable influence over young people’s interest in the subject. Turning 
the spotlight on arousing interest in mathematics outside the school system can be 
the key to successful learning for many children and young people. It is of utmost 
importance that future industrial initiatives have a broad societal approach not 
only focusing on industrial working life as such but also including aspects of life 
long learning, entrepreneurship, and citizenship for to engage future generations.

Mathematics – a key competence for active citizens 
Modern mathematical knowledge is multifaceted and covers theoretical knowl-
edge as well as specific maths skills for many different purposes and aims. Insight 
and sound judgment are required regarding the role of maths in history, in con-
temporary society and culture, as a scientific language and theoretical modelling 
tool, and as a great human endeavour, kindred also with humanities and the fine 
arts. To be a citizen in a modern complex democracy requires a lot more math-
ematical skills than shop floor counting and everyday arithmetic. To understand 
and use different mathematical representation forms in political and economi-
cal argumentation, and to critically judge the nature of mathematical structures 
embedded in modern society is vital for an active citizenship.  To design and 
implement a thorough and carefully prepared mathematics education program 
with high expectations and strong support for all is therefore crucial for an inclu-
sive future education system. 
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Mathematics is often identified as the science of abstract patterns, and the prob-
lems posed by handling these patterns. Sometimes we extract patterns from the 
external world, both the physical, biological and sociological world, but also from 
the inner world of our own minds and thoughts. This process of concept abstrac-
tion has a long history with early contributions from many ancient cultures, and 
it has successively been underpinned and strengthened with an analogous devel-
opment of an international mathematical symbolic language of high precision, 
efficiency and applicability.   

 The subject is rightly referred to as both the queen and the servant of science 
and technology, but also as a study of humanity itself. As a science of abstract 
patterns there is hardly any aspect of human culture that is not affected; patterns 
are the very essence of thought, language, society and life itself. Beyond the sur-
face level of mathematical figures and symbols you will therefore find fascinating 
qualitative conceptions, such as the ideas of symmetry, change, structure, connec-
tion, chance, position and reasoning. For a profound grasping and understanding 
of our world such basic conceptions seem to be essential both for the small child 
and for a variety of human enterprises in science, humanities and arts.    

 Proficiency in mathematics is today not mainly an affair about counting 
correctly, it is a multifarious general competence including problem solving and 
modelling, concept understanding, reasoning and communication, procedural 
efficiency, and appreciation of the role of mathematics in history, science, culture, 
work, and society. Education should not be restrictedly adjusted to an imagined 
fixed future scenario, this would indeed be in conflict with fundamental ideas 
of democracy, and also contra-productive. Our citizens are, and should be, the 
principal characters who form both societal and scientific future in collaborative 
and non-predictable creative action. A broad mathematical knowledge is in this 
aspect a part of a great cultural heritage, an heritage essential for both personal 
and societal self-esteem, creativity and growth.

Trends in interest and knowledge of mathematics
Results from reports available (see the attached supplement) show a rather com-
plicated picture of students and pupils interest and enjoyment of mathematics, 
and possible relationships to learning and achievement. OECD averages from the 
two PISA-reports show however that students were generally very positive about 
reading, but expressed less enthusiasm for mathematics. Less than one-third of 
the students were looking forward to their mathematics lessons. A special fea-
ture was that in many European countries fewer than half as many students who 
report interest in what they learned in mathematics looked forward to the les-
sons: mathematics appears as rather good to know but not enjoyable to learn.

There were significant differences among countries concerning interest in 
the mathematics learned, and surprisingly some high achievement countries, for 
instance Japan, showed a rather low interest. Possibly it is hard to compare and 
interpret this kind of value permeated results across countries and cultures: the 
inclination to declare in public interest and enjoyment of a subject is probably 
rather culturally biased. Nevertheless, results showed that within each country 
students with greater interest and enjoyment also achieved better.

Students´ confidence in their mathematics abilities was high in some Euro-
pean countries but very low in some high achievement countries like Japan and 
Korea. In most European countries males tend to show statistically significant 
higher levels of self-concept than females. Many students in the OECD coun-
tries, including European countries, had feelings of helplessness and emotional 
stress when dealing with mathematics. Students with high levels of mathematics 
anxiety tend to perform worse in mathematics and students in lower-perform-
ing schools tend to be more anxious. Two problems that should, and could, be 
addressed are that females are more anxious than males, and that students in 
some countries are more anxious than in others.
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The EU-report Progress towards the Lisbon objectives in education and training pres-
ents some key results, for instance that the number of MST-students has already 
reached the Lisbon benchmark. However, progress towards reducing the gender 
imbalance has been limited, especially in engineering, manufacturing, construc-
tion and computing. It is also important to consider that progress is mostly in 
computing. The number of graduates in physical science has in fact decreased over 
the period 2000 to 2005. The report also showed that it was a significant positive 
relationship between parental education and pupils´ achievement in compulsory 
education in most EU-countries. Participation in lifelong learning in general has 
showed a slight positive trend, and also to reduce early school leaving, but faster 
progress is necessary, especially for males, to achieve the benchmarks. 

The PISA 2003 report showed that Finland, followed by the Netherlands, 
achieved the best results in both mathematics and science and that some east 
European countries make significant progress in both subjects. Use of ICT in 
education and training has been a priority in most European countries over the 
last decade but progress has been patchy, with great differences in e-maturity 
both within and between countries. Pupils in pre-vocational or vocational pro-
grammes perform significantly less well in mathematics than pupils in general 
programmes, also after adjusting for socio-economic factors.

To conclude, a quotation from PISA 2003 p. 116:

“Motivation and engagement can be regarded as the driving force of learning. They 
can also affect students´ quality of life during their adolescence and can influence 
whether they will successfully pursue further educational and labour market oppor-
tunities. In particular, given the importance of mathematics for students´ future 
lives, education systems need to ensure that students have both the interest and the 
motivation to continue learning in this area beyond school.”

Industrial efforts
As mentioned above there are few examples of long term industrial efforts con-
cerned with mathematics education, especially implemented and valuated. But 
the questions are at stake all over the world, and we will here give some examples 
of what is going on. The example list with its related quotations has not the ambi-
tion to be complete, but it is adequate for picturing the situation. In most cases 
the reader can use the reference numbers to get information on the web sites in 
the US, the UK and Germany.

We attended a conference on Critical Issues in Mathematics Education at the 
prestigious Mathematical Sciences Research Institute (MSRI) at the University of 
Berkeley, California in May this year [ 12 ]. One of the participants at the confer-
ence was Mrs Julie Dunkle, US Education Project Manager at Intel Corporation 
Corporate Affairs. Mrs Dunkle told us she participated at the MSRI conference 
looking for projects and ideas to support and cooperate with.

Each year Intel invests USD 100 million to help teachers teach, students learn and 
universities around the world innovate – particularly in the areas of math, science 
and technology [ 13 ].

During the conference we got additional examples of American companies 
involved in supporting promising initiatives and projects in mathematics educa-
tion: Microsoft (Bill and Melinda Gates Foundation) [ 14 ], Exxon Mobil [ 15 ],  IBM 
[ 16 ] and QUALCOMM [ 17 ].

In a written testimony on March 7, 2007, before the Committee on Health, 
Education, Labor and Pensions in the United States Senate, Bill Gates, the Chair-
man of Microsoft Corporation said about Strengthening American Competitive-
ness for the 21st Century:

Another area where America is falling behind is in math and science education.  We 
cannot possibly sustain an economy founded on technology pre-eminence without 
a citizenry educated in core technology disciplines such as mathematics, computer 

http://www.msri.org/calendar/workshops/WorkshopInfo/430/show_workshop
http://www.intel.com/education/
http://www.gatesfoundation.org/UnitedStates/Education/default
http://www.exxonmobil.com/Corporate/Citizenship/gcr_education_mathandscience.asp
http://www.ibm.com/ibm/ibmgives/
http://www.qualcomm.com/press/releases/2000/press297.html
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science,  engineering, and the physical sciences.  The economy’s need for workers 
trained in these fields is massive and growing [ 18 ].

Several Action Plans for improving mathematics and science education have 
recently being released in the US by different stakeholders [ 19 ].

In this connection we would like to pay attention to the “mammoth bill” on 
promoting math and science skills and development the technology needed to 
compete in the global economy, signed by president Bush last month: America 
Creating Opportunities to Meaningfully Promote Excellence in Technology, 
Education, and Science Act (H.R. 2272) [ 20 ].

With half the people in the world earning less than $2 a day, Americans can compete 
only by performing at a higher level.

(House Science Committee Chairman Bart Gordon)

China and India recognized 20 years ago that the future belonged to nations that 
educated their children in math and science 

(Rep. Vernon Ehlers)

In a speech before the vote, House Speaker Nancy Pelosi (D-Calif.) likened the 
spirit of the bill to the optimism of the 1960s, when President John F. Kennedy 
pledged to send a man to the moon and back.

In the UK, various businesses like Nuffield and Gatsby have set up Charitable 
foundations for Science, Technology and Mathematics (STEM). All funding tends 
to be project-based and not long term. Individual company support is rare except 
for occasional events.

One of the most successful collaboration initiatives is The Techno-mathemati-
cal Literacies in the Workplace Project at the University of London [ 21 ] including 
companies from a range of sectors. Some of the tools and approaches developed in 
the project have been taken up widely based on “the best” pedagogy in mathemat-
ics education. The project required the workplaces only to cooperate, not to fund.

In Germany we would like to mention the collaboration between the Telekom 
Stiftung and the Deutsche Mathematiker Vereinigung (DMV) [ 22 ].  Part of this 
are new programs for the mathematical education of teachers and an in-service 
initiative. Other examples are a project by the BASF in Ludwigshafen on early 
education and an initiative by the Bavarian Industrial Union – and there are many 
local cooperations. Due to the federal structure of the German republic it is not 
easy to overview the scene. Generally in Germany,  the interest on the side of the 
companies in getting involved in education is rising strongly.

Interest for mathematics education in and for work are also growing among 
members of the mathematics education community. A special topic group (TSG 
9) will focus on such issues at the 11th International Congress on Mathematical 
Education, ICME 11, in Mexico in July 2008. This TSG will concentrate on two 
issues, quoted from the announcement [ 23 ]:

First, what mathematics exists in work? or alternatively, How do people use 
mathematics and mathematical thinking in their work? This question has many 
sub-questions including: What are the methodological difficulties of identifying 
mathematics in work? How can we characterise mathematics in work, when it 
typically looks so very different from the mathematics that is taught in schools and 
universities? How explicit are the requirements for mathematics for work, and how 
do they vary across work contexts? How do employers determine whether or not 
prospective employees have the mathematical skills required for a specific position? 
How does the mathematics required in work relate to the nature of the workplace, 
its demographics?
 The second issue focuses on mathematics for work. That is, what mathematics 
should be taught in order to prepare individuals and communities for work? Again, 
numerous sub-questions arise, including: Who needs what kinds of mathematics in 
workplaces? Who is or should be responsible for teaching mathematics for work? 
What is the relation between current mathematical content as taught in schools and 

http://help.senate.gov/Hearings/2007_03_07/Gates.pdf
http://www.nsf.gov/nsb/edu_com/report.jsp
http://thomas.loc.gov/
http://www.ioe.ac.uk/tlrp/technomaths/
http://schulwebs1.dasan.de/dfu/links/22508498d10b2df16/index.html
http://tsg.icme11.org/
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colleges, and the mathematics required for work? What teaching/learning strate-
gies should be incorporated into mathematics classes to prepare future workers for 
the ways in which they will be expected to function in the workplace.

The Delegation Standpoints 
The Mathematics Delegation in Sweden presented its general considerations as 
a number of principle standpoints. These formed a knowledge and value frame-
work for the Delegation report that is also relevant for broad industrial initiatives 
in Europe, and the standpoints are therefore summarized below. 

Highlight the role and significance of mathematics 
Greater awareness of the value and practical significance of mathematics in the 
entire society is required. Modern mathematical knowledge is multifaceted and 
covers theoretical knowledge as well  as specific mathematical skills. Further-
more, insight and sound judgement are required regarding the role of mathemat-
ics in history, in contemporary society and in culture as a scientific tool  as well 
as regarding its status as the largest school subject in the  world. Mathematical 
knowledge should be an integral part of both citizenship and general knowledge. 
Better recruitment into natural science and technical programmes is an impor-
tant social issue. It presupposes that young  people are presented with a more mir-
rored and conscious image of mathematics and its significance. It is important for 
the country’s mathematical research, post-graduate, and university studies to be 
able to converge with and participate in the intensive and dynamic development 
processes in which the science of mathematics currently finds itself. Cooperation 
among mathematics education, the business sector and society at large needs to 
be developed and courses must be given meaning and animation in relation to the 
student’s chosen vocational education both in upper secondary  school and higher 
education. Everyone should question and challenge traditional, negative atti-
tudes and beliefs concerning mathematics. Those who are well informed should 
demonstrate that the richness of the subject could break vicious cycles and sub-
stantially help to improve both teaching and recruitment. This presupposes the 
improvement of both teacher education and mathematics teaching. The teaching 
of mathematics must emerge as meaningful, challenging and fascinating every 
day from pre-school to higher education.  

Pay particular attention to a child’s early encounters with mathematics 
A small child’s first experiences in mathematics can be crucial concerning his/
her attitudes, beliefs and educational success later in life. Pre-school and early 
school experiences can have a positive effect throughout one’s schooling, from 
pre-school to higher/adult education. Discovering and working actively with 
both the strong and weak sides of a child’s or young person’s knowledge develop-
ment in mathematics pay extremely high dividends both for the individual and 
for society at large. 

Offer meaningful mathematics to all 
A good, relevant mathematics education should be offered to all children and 
young people who are capable of completing normal schooling. Students have 
the capacity to assimilate mathematics as a subject, if they are taught by skilled 
teachers in a working environment that is conducive to all. Students that exhibit 
mathematical talent should be given specific challenges to broaden and deepen 
their knowledge. It is very important to rectify the existing imbalances in gender, 
social groupings, ethnicity, and in “higher mathematics-intensive” education.  
The capacity to understand and use mathematics in everyday situations, in soci-
ety and in one’s professional life must be a palpable component of every person’s 
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general knowledge. Society should also offer rich opportunities for experiencing 
and learning mathematics outside the formal education system.  

Invest in teachers 
The concept of  “the mathematics teacher” must cover all those involved in the 
teaching of subjects which involve some mathematical content, from pre-school 
all the way to adult education. Common to these teachers is the need to have 
relevant knowledge in mathematics, in the didactics and pedagogy of mathemat-
ics, and in the specific subject areas of application.  Utilizing the tried and tested 
experience of teachers, instilling  them with a sense of pride and encouraging 
them to share their professional knowledge are all important aspects. Teachers 
must be given time, resources and significant opportunities to discuss mathemat-
ics and its teaching with their colleagues and to regularly update their skills in 
order to be able to improve their teaching and strengthen their professional iden-
tity. Uneven recruitment into teacher education with respect to gender, ethnicity 
and social background is most unfortunate and considerable efforts must be made 
to attract underrepresented groups. 

Encourage variation 
The growing trend of “silent counting” in many schools is harmful. For pupils to 
feel inclined towards really wanting to learn meaningful mathematics, better use 
must be made of teacher skills, and time must be set aside for teaching the subject. 
Teachers must be given the opportunities to actively manage and vary their class-
room activities. Developing learning and knowledge should centre on the environ-
ment in which the teaching is taking place and in a partnership between teachers, 
mathematicians and didactic specialists. Variation and creativity are key words in 
order to increase interest in and to learn mathematics. Local initiatives, enthusiasts 
and pioneers should always ensure that learning mathematics is as multifaceted as 
the subject itself and these people must be given powerful support. 

Strengthen cooperation between education participants  
Development aimed at real change must converge with existing educational cul-
tures in a long-term, sustainable and respectful way. The real bearers of these cul-
tures must play a key role in development and strike up a long-term cooperative 
relationship within the entire education system, from pre-school to higher / adult 
education. A conscious, respectful spirit of cooperation among teachers in the 
field and teachers and researchers within higher education should permeate 
teacher education in mathematics. A continuous dialogue between mathemati-
cians and mathematic didactics specialists is needed in order to develop math-
ematics education on all levels, from pre-school to higher education. 

Research into the didactics of mathematics should be further developed in 
Europe and the dissemination of national and international research findings to 
pre-schools, schools and universities should receive more support. 

Support and coordinate all the positive forces 
Interaction between local, regional and national participants is the way forward. 
Local projects can be supported in the form of training and resources and be 
encouraged to share newfound experiences, analyses, needs and best practices. 
Differing perspectives can be mutually enriching in a continuous development 
process. We see the active participation of everyone involved in this development 
project as a foregone conclusion. The focus is on the actual learning of mathemat-
ics. Children, pupils and students should be seen not as objects and consumers 
but as subjects and co-producers who share responsibility for greater quality in 
mathematical knowledge. Innovative people and environments should be given 
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particular attention and support on a national level, in order to act as driving 
forces in the development process. All children and young people should have 
equal opportunities to learn mathematics in a well thought-out context from pre-
school to higher education. The support involves multifaceted contact between 
teachers and other various types of education providers for instance in business 
life. Investing in mathematics involves building up extensive, sustainable net-
works and structures for development. There can be no time limit imposed on 
this kind of initiative. It should be seen as a springboard towards a new method of 
long-term thinking and working. 

Four main proposals
The Swedish delegation presented four main proposals, indeed also relevant for 
the European Union as a whole. The same general way to structure the problem 
area we have seen in several reports from the US and Europe, and it is therefore 
well supported by a large range of different kinds of expertise and stakehold-
ers. The proposals concern the following areas: Society and the general public, 
Teacher in-service development, Learning and teaching methods, Goals, content 
and assessment of mathematics education.  The proposals are not just directed 
at central agencies, authorities, higher education institutes and school governors, 
but are also aimed at parents, organizations, institutions, associations and net-
works in society and not least the business sector. The sub-proposals following 
each main proposal are in every case relevant for industrial initiatives. 

Main proposal 1
Support and develop activities to increase interest in and provide greater insight into 
the value, role and significance of mathematics in everyday and working life, science 
and society.

The first main proposal covers issues concerning attitudes and beliefs surround-
ing mathematics and its use in society, at work and in everyday life. Initiatives 
and participants who are not part of the traditional education system are to 
receive particular attention. Traditional opinions can be questioned and up-to-
date images of mathematics presented via mass media, books and other channels 
of communication. Parents (who can be supplied with special material on how 
small children develop concepts) constitute an important target group. Another 
key group is made up of young people from environments with weaker study 
traditions. Key participants outside the education system include the business 
and public sectors. These can demonstrate how mathematics and mathematical 
knowledge permeate various working-life activities.  

Sub-proposals  

1A Disseminate inspirational examples of the development and use of  
mathematics. 

1B Provide new opportunities for a mathematics liberal education for all. 

1C Enrich the image of mathematics in the mass media. 

1D Invest in cooperation concerning mathematics in working life and schools. 

1E Support research into the attitudes towards mathematics in society and in 
the education sector. 
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Main proposal 2 
Train qualified teachers in mathematics on all levels for all children, young people 
and adults.

This second main proposal covers teacher education in mathematics for pre-
school, school, adult/higher education as well as national and regional in-service 
training for teachers to certify eligibility for teaching the subject. The “theo-
retical” part of teacher education (taking place at the teacher training college) 
must also be permeated by workplace-related and professionally oriented content 
using concrete teaching examples. Teachers for special needs education focusing 
on different ages, from pre-school up to upper secondary, should receive special 
needs education in mathematics. Incentives must also be created to strengthen 
the skills of university/college mathematics teachers in pedagogics and didactics 
of mathematics.  

Sub-proposals  

2A Improve recruitment and dimensioning of teacher education in  
mathematics. 

2B Develop basic teacher education in mathematics at all levels. 

2C Support in-service training and skills development that provides the  
necessary eligibility. 

2D Increase financial support for research into teacher education and skills 
development. 

Main proposal 3 
Support and coordinate all the positive forces promoting better mathematics learning 
and teaching.

The third main proposal is aimed at improving mathematics teaching and learn-
ing. Initiatives to improve the teaching for all groups of children and students in 
day-to-day activities are proposed. An important aspect is that teachers within 
the profession must be given ample opportunities to continuously improve their 
skills, e.g. how to develop a varied working method. Networks of department 
heads are needed to support and disseminate best practice and local initiatives. 
An EU web portal can provide ideas and concrete examples as well as consti-
tute a link between the field, the research community and various national and 
international environments. Development projects and research into teaching 
and learning must be highlighted and the results disseminated to and discussed 
among teachers in the field.  

Sub-proposals  

3A Develop distance programmes in skill development for all groups of  
teachers. 

3B Initiate development projects in mathematics for all groups of students  
and teachers.  

3C Create and maintain a web portal containing searchable, comprehensive 
information on resources. 

3D Build up and maintain national and regional networks of resource personnel. 

3E Increase appropriations to research into mathematics teaching and learning. 
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Main proposal 4 
Clarify and develop aims, goals, content and assessment in mathematics for the entire 
education system.

The fourth main proposal considers different national policy documents that 
describe or comment on mathematical content from pre-school to higher educa-
tion. With regard to higher education, this closely corresponds to the requirements 
initiated by the Swedish Higher Education Ordinance for different diplomas and 
notes developing ideas on aims, goals and content. Important aspects include 
all policy documents from pre-school to higher education, the mathematical 
content in the education system, and discussion and renewal of said policies and 
content. Another important area is the development of well-rounded assessment 
material that corresponds to the goals and aims expressed in the policy docu-
ments. Research and development regarding the analysis and improvement of the 
mathematical content of various educational programmes has been neglected and 
needs to be strengthened.  

Sub-proposals  

4A Concretize the mathematical content of the policy documents from  
pre-school to higher education. 

4B Constantly discuss and renew the mathematical content from pre-school  
to higher education. 

4C Develop rich and diverse evaluation material for mathematics at all levels of 
education. 

4D Strengthen research pertaining to syllabus development and evaluation. 

Possible initiative examples
In this part of the report we present some examples of possible initiatives with 
immediate efficacy and some with more long-term effect. The examples are col-
lected from different reports mentioned in the reference lists, and they are all 
consistent with the proposals and sub-proposals mentioned above.

Initiatives with immediate educational effects:
– Develop textbooks and other teaching materials especially for vocational 

programs, based on the mathematics really used in working life. School 
mathematics is often to traditional to cope with the competence demands 
from working life.

– Create stories from working life where workers of different kinds describe 
their working day and how they use mathematics in practice.

– Organize visits, where young workers come to schools and tell about their life 
and use of mathematics, and also vice versa. A school could have one or more 
local “friend company”.

– Create teaching materials with a “main thread” all the way from pre-school to 
university, for instance from the building sector.

– Develop collaboration between schools and companies on the local level as 
model examples worth following.

– Create a web portal for youth, parents, business actors, teachers and so on 
presenting business life and young people at work. Show possibilities on the 
local, national, European and global level.

– Contribute to mathematics teacher education by providing skilled human 
resources for seminars and text materials.
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– Provide possibilities and salary for skilled persons from working life to change 
to a mathematics teacher career. 

– Create different media initiatives interpreting working life from the math-
ematics-intense problem-solving sectors of industry and business.

– Let skilled persons work as co-teachers in school exemplifying mathematics 
use in their working life.

Initiatives with long-term effects:
– Influence teacher education in the long run providing special mathematics 

courses and text materials for teacher students and for in-service education.

– Influence the mathematics curriculum content on different levels in the 
educational system by an ongoing development initiative. Take a proactive 
role when the curriculum is going to be revised.

– Take initiatives for information of mathematics and science as cultural 
enterprises kindred with literature and art.

– Support and present research and development work about the mathematics 
really used in work place practice (and what should be used), and also concrete 
scenarios about what is needed in the future. 

– Develop and support collaborative mathematics initiatives among the Euro-
pean countries, from local to bilateral and to the whole union. 

– Create broad initiatives showing mathematics as a part of a great human 
liberal education endeavour that also includes ethics, aesthetics and thrilling 
cases of uncertainty and courage. Highlight mathematical work that includes 
global and environmental responsibilities.

– Create special “Mathematics Centers” where challenging  mathematical work 
life examples are presented possible for participating by young people.

– Develop and support special mathematics competitions related to the indus-
trial and business sectors with regard to content, methods, rewards and prizes.

The future
As mentioned in the introduction the traditional manner of industrial initiatives 
has been funding projects already designed by actors in the educational system. 
As we see it, it is high time for the industry to take a more proactive role, provid-
ing a better content for the teaching and learning of mathematics in every level 
of the educational system. This includes also the conceptions of mathematics as 
such and the mathematics curriculum at different levels. Old hierarchical struc-
tures and habits of project work must be problematized and replaced by flexible 
collaboration with different actors with operational power. In the perspective of 
life-long learning the teaching and learning of mathematics takes place every-
where, not least in the industrial sectors.
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