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Within the framework of the NEMED
 programme, we have placed our emphasis on Mathematics learning.  The main reason is that we realized that students in multi-grade schools achieved significantly worse results in Mathematics than in normal schools (Vári, 2003), (Andrew, 2006).
We believe the usual explanations do not give the right answer.

We tend to think the following reasons are to blame for poor mathematical performance: 

1. Children do not like Mathematics, they are not motivated enough

2. Varied, mainly weak prior knowledge

3. Poor abilities

The third explanation occurs only in private talks, so it is not worth dealing with its refutation. 
Blaming the varied prior knowledge for weak performance in the early stages of mathematics learning does not sound a good idea either. Our disadvantaged children can count up to 10, up to 100, and they can recognize different shapes, and so on.
Saying that the children are not motivated is a shallow explanation.

We believe the most important reason for this shortfall in performance is that, in the case of disadvantaged students, social skills develop in a different way from the majority. The different socialization has direct effects on mathematics learning.

These are the following:
Problems and our idea about solution
1. Children do not want, do not dare or simply they are not able to ask. They will not ask during the learning process if they do not understand something, consequently they will not have any answers, and they will fall behind.  In addition, as they do not put their problems into words, their way of thinking will be affected.  It will not develop. (Thinking is when dialogue turns into one's internal skill). 
Development of everyday communication skills is an important part of mathematics learning. 
2. They often do not understand every day situations or phrases found in maths books, which are obvious for the majority.
We have to find new context for the mathematical tasks for the disadvantaged children  and - at the same time - we have to help pupils to understand the words of  mathematical books in use. 

3. Students cannot see the point of mathematics learning - they do not understand the purpose of it.  The majority do not even see the point of mathematics learning, but they generally know that going to school and studying have an important role in their future life. 
Disadvantaged students need more direct explanations for the connection between mathematics learning and real life.
Beside of classical cognitive methods we tried using social aspects of learning (Saha, 1997). In Hungary this is a new point of view in mathematics education (Munkacsy, 2006).  

OBJECTIVE

Our objective is to analyse social skills as a factor, which makes mathematics learning difficult for disadvantaged students.

POPULATION

Multigrade
 school students aged from 6- 10.

SAMPLE

We analysed 16 school groups. 14 of them were in small villages where the number of students at school was under 30, and two more town schools with students with special teaching needs.

The schools were chosen at almost random, because the teachers wanted to take part the program, but from different reasons: some of them were interested - some of them were sent by their head of the schools, some of them were good at ICT - and others of them did not know anything about it.

RESEARCH METHODS

*
We measured social skills with a projective test.

*
We gave the 16 schools a development programme to follow throughout a school term. We recommended both methods and topics in our programme.

THEORETICAL BACKGROUND

We deal with the question from the point of view of Mathematics teaching. Alan Bishop (1994) analysed the effect of the social surroundings on Mathematics learning. Every day experiences and several surveys shows the strong connection between pupil’s family background (either financial, ethnic or both) and lower achievement in Mathematics and English language. 

There are different tendencies towards the solution of this problem:

*
Pre-school development

*
Involving families into school life

*
Organizing segregated minority schools

*
Outside of school development programmes and programmes supporting 
talented students

We know that the disadvantaged status is a very complex problem. A lot of other questions like healthcare, housing situations, unemployment, difficult transportation in small villages and prejudice, also have an affect on this problem. We can achieve resounding results only with a collective solution, but this time we would like to improve achievement in mathematics teaching and learning in schools.

In our research we intend to improve opportunities for disadvantaged students within the national educational system and lessons.

We used the experience of classrooms observations (Gorgorio-Planas, 2002, 2005), (Thomas, 1997), Tuveng-Wold, 2005). They worked with very intensive methods and big apparatus and proved, that language difficulty of immigrant pupils is hidden for mathematics teachers.

If the language of family and the school is the same, in our case is Hungarian, but the grammatical system and vocabulary have different elements, the language difficulty of  pupils, especially of Roma pupils is also hidden for teachers (Karpati-Molnar, 2004).

EMPIRICAL ANALYSIS

Schools observation – questions of research methodology

Diagnostic and therapy are two easily distinguishable phases in the traditional pedagogical researches. However, researches aimed at teachers' responses show that socio-cultural disadvantages are very difficult to observe because the presence of an outsider (who actually carries out the research) disturbs the real dialogue between teacher and student or between student and student (Schön, 1983, 1987), (Schoenfeld, 1998) . The conventional questionnaires do not give trustworthy answers also because of the communicative dysfunctions. The Italian model gives a solution by combining the pedagogical researches and in-service teacher training (Malara, 2004). The researcher is not an outsider, and they do not intend to reduce their effect on the objectivity of measuring, but they are aware of this fact. They help the process with the analysis of their experience (Arzarello; 1998, 2004). 
We use Vygotsky’s Zone of Proximal Development, but in a different way: in the work of the teachers. We do not analyse what the teacher is like at the moment, what they are doing, but what we can teach them. We show them how they can overcome difficulties and improve their teaching skills

METHOD

a. We measured social skills with a projective test. With the help of this test we could find out a lot about the students' emotional safety, how much they are under pressure to succeed, their position of rank within school life and what their relationship is like with teachers and others (Kuhl, 1999).

b. We have created a flexible development programme based on the new mathematical, pedagogical and methodological researches and the continuous feedback from the teaching process (Polya,1957), (Dienes, 1960), (Davis-Hersh, 1995), (Fauvel-Maanen, 2000), (D’Ambrosio, 1998).

We chose those areas develop from the curriculum which caused the most problems to students. These are the following: Measuring,  Spatial orientation, Tasks with text,  Making charts. We also added a part dealing with the history of Mathematics. With the help of Egyptian number writing we wanted to teach more about number system . 

Mathematical problems involved:

*
Measuring volume: measuring with the help of different units, observing the connection between the measured volume and the unit of measure.

*
Measuring with pouring water into different dishes, estimating the capacity of dishes, and checking the estimation by measuring.

*
Measuring in our every-day life, like cooking and filling up with petrol

*
Spatial orientation: using the concept of left, right, forward, backward, up and down.

*
Combinatory thinking, collecting cases, arranging data according to viewpoints making models, the concept of corners, sides, edges and counting them

*
Mathematics without picture, ‘mathematics on the phone’ 

*
Preparation of solving tasks with text: putting data into charts which come from the real life situations, working with the resulting numbers, prior estimation of the results, multiplying of vectors in special cases, producing data at random with a dice

*
Interesting things from the history of Mathematics: old ways of writing numbers and operational algorithms, writing numbers in ancient Egypt, duplication (multiplying numbers by doubling), mentioning ancient Greek geometry, demonstrate Pythagoras's Theorem in a special case.

We have been using groupwork in small classes (about five students in one class) Hungarian teachers do not often use this method, but in the frame of NEMED project we worked out some methods of groupwork which can be successful in multigrade schools (Pincas, 2006) (Munkacsy, 2007) .  

We have been using the Internet for keeping in touch with schools, teachers and students. Earlier, we had the opportunity to help them with creating Internet access and providing them with the basic knowledge of using the Internet.

Our aim was to improve their speaking skills, so we gave them plenty of opportunities to communicate orally, as well as encouraging them with their writing skills.

As we wanted to document our research, we asked both teachers and students to write reports about their experiences.

In Hungarian schools, it is not usual that students write reports about their experiences and feelings towards task. That is why it was especially important to ask them put their thoughts into words.

RESULTS

In the course of this development programme, we had the opportunity to observe such things, which, otherwise would have been impossible for an outsider to witness. 

The social skills are different from the majority pupils’.

Because of the big distance (our classes were chosen from all part of Hungary) we could not meet the pupils, we could not use oral researches methods. We had to ask them in writing form. Most of our colleagues said, that pupils between age 6-10 would not manage to solve written test. One remarkable result of this research that Hungarian pupils can succeed in written tasks just as well as say, Finish pupils of the same age. The big differences between in reading and writing skills appear between Hungarian and West-European students later, when they are about 12-15 years old. (Vari, 2003).
· About picture 1 and picture 2 (see Appendix) our pupils wrote similar answers to the majority pupils, but the answers to picture 3  were quite interesting: our disadvantaged pupils saw it in a different way, they did not see it as an example of hierarchy, as they majority did, but they wrote about  emotions: 


· What you can see in the picture?

· I can see two people.
· How are they?

· They are happy.
· Why?

· They like to be together.
· What will be happen?

· They will say by-by.”
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We have some hypothesis, why  these big differences exist. At this moment we can say that our pupils wrote different answers, they might not have understood the picture, or the situation itself. For mathematics education is important the difference. A part of students understand some elements of school life (and mathematics learning) in a different way from the majority students.
Teachers and students both enjoyed the tasks we put together in our programme. There were some brilliant solutions, and it proves that even if the tasks were considered to be difficult, they can awaken students' interest and they could be more successful in this area, rather than in the usual development programmes.

13 teachers out of 16 who were involved in the programme sent us reports by e-mails.  about their classroom work. They held one experimental mathematics lesson a week throughout 8 weeks. The parts of these lessons were:

1. playing PowerPoint presentations which were made by us at the university
2. groupwork in mixed age groups
3. talking about experiences
4. students-writing about experiences
After lessons teachers wrote their reports. 
PowerPoint presentations

We had four presentations

a. Glasses, about measuring 

b. Excursion, practising  spatial orientation

c. In the past, about Egyptian number writing
d. Travelling, about data handling
Talking about experience 

In Hungarian schools (compared to English ones), children are not asked to speak about their feelings and experiences in connection with their school
work. We have talks only from cognitive aspects.  To avoid teachers'
shock, we gave some examples of probable students’ reflections:



What have you learned?

· We need more small glasses.

· At first we made guesses, then we tried it out.

· We can dabble also in a maths lesson.

· We didn’t have to read a lot, because everything was drawn.

· We loved the teddies.

· At home I will try it with our glasses. 

Teachers’ reports

When we got the first teachers reports, I edited them,  made a short summary and  sent it back for all teachers. They said that it was very useful because they could compare the used methods by other colleagues.

Some teachers sent me mails, too. They were surprised at certain tasks, so they often asked me send more information They also shared both their joy and  trouble with me. Sometimes they were surprised at their students’ reflections and they needed help to explain their behaviour in the new learning situation.
A. M. wrote me that she nearly got into panic when she realized that their pupils interpreted the pictures of OMT test totally other way from her son of the same age.

Conclusions

Our disadvantaged students are weak in mathematics, which means they need special education needs, but we believe: they have no cognitive difficulty, they able to learn mathematics. Their problems come from the lack of communication skills and social skills. We should to help them in this area. We hope that the feeling of success will result in better mathematical achievement in the long run.
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Appendix

3 pictures from 15:

[image: image2.jpg]



[image: image3.jpg]



[image: image4.jpg]



Questions (transformed for young pupils)
1. What you can see in the picture?

2. How are they?

3. Why?

4. What will be happen?

Julius Kuhl, University of Osnabrück: A Functional-Design Approach to Motivation and Self-Regulation: The Dynamics of Personality Systems Interactions, in: M. Boekaerts, P. R. Pintrich & M. Zeidner (Eds.), Self-regulation: Directions and challenges for future research. Academic Press.

� Network of Multigrade Schools,  www.nemed.org, � HYPERLINK "http://edutech.elte.hu/nemed" ��http://edutech.elte.hu/nemed�, Hungarian head Andrea Karpati


� Classes, where one teacher teaches more, than one classes in the same time.


� Detailed date in the research-documentation


� Teachers' and students' reflections can be found in our department. Translation into English is in process.


� At the university homepage: http://www.edutech.elte.hu/nemed/4.php





