Andrea Peter-Koop 
email: andrea.peter-koop@uni-bielefeld.de
  
Miriam M Lüken 
email: miriam.lueken@uni-bielefeld.de
  
Early years mathematics learning -Comparing traditional and inclusive classroom settings

Keywords: Early years mathematics, inclusive education, assessment

Introduction

Following recommendations by the UNESCO, an increasing number of primary and secondary schools in Germany take on children with special needs, who were traditionally taught in special education schools, and include them in their classrooms. One organizational approach is to place the children with special needs in one class and provide a teaching team consisting of a primary teacher and a special education teacher for this class during the majority of the lessons. The study reported in this poster seeks to investigate the mathematics learning of four parallel classes during their four years of primary school in Germany. While three of these classes are taught in the traditional way with one teacher responsible for (mathematics) instruction, the fourth class is taught by a teaching team.

Theoretical background and research interest

Studies on the learning of children with special needs in inclusive compared to exclusive settings (i.e. in homogeneous groups predominantly in special education schools) in Germany, Austria and Switzerland suggest that children with special needs with respect to their school learning frequently underachieve when taught in special education schools [START_REF] Wocken | Andere länder, andere Schüler? Vergleichende untersuchungen von förder-schülern in den Bundesländern Brandenburg[END_REF]. Children with special needs who attend regular schools with inclusive classrooms, in contrast, demonstrate significantly higher achievements [START_REF] Dessemontet | Schulische integration von kindern mit einer geistigen behinderung[END_REF]. Already in 1998, Feyerer, who had reviewed findings from studies on inclusive learning, concluded that children without special needs taught in inclusive classes in regular schools showed at least the same, and sometimes better achievements than their peers in traditional settings. [START_REF] Klemm | Was ist guter inklusiver unterricht[END_REF] in their meta analysis of more recent studies in inclusive classroom settings found that children with special needs in inclusive classes demonstrate higher cognitive gains than their peers in special education schools, while both, children with and without special needs, who are taught in inclusive settings demonstrate substantial gains with respect to their social skills. However, none of the studies conducted in this context explicitly looked at achievement in mathematics.

Methodology

The longitudinal study (2015)(2016)(2017)(2018)(2019) reported in this poster compares the mathematics learning and achievement as well as the social and emotional school experience of four parallel mathematics classes (n = 100) of one primary school over their four years of primary school education. Three of the classes are taught in the traditional way with one primary teacher being responsible for mathematics instruction, while one of the four classes is taught by a teaching team consisting of primary teacher and a special education teacher. Included in this class are four children with special needs. Children's mathematics learning is measured using the task-based Early Numeracy Interview (ENI) and associated Growth Point Framework (Clarke et al., 2002) that was first developed in Australia and then translated and adapted to the German curriculum [START_REF] Peter-Koop | Das ElementarMathematische BasisInterview. Zahlen und operationen[END_REF]. Over the four years of primary school the ENI, which involves individual interviews, is conducted five times, i.e. at the beginning of school and at the end of each school year. In addition, a standardized test on primary children's social and emotional school experiences, FEESS [START_REF] Rauer | FEESS 1-2. Fragebogen zur erfassung emotionaler und sozialer schulerfahrungen von grundschulkindern erster und zweiter klassen[END_REF], is conducted at the end of each year level with the whole class. Lesson observations during the second and fourth year are also planned in order to look at the characteristics of collaboration in the inclusive classroom between the primary teacher and the special educator (in mathematics lessons) as well as at the differentiation of mathematical content.

First results

The analysis of the ENI data shows the highest gain for the inclusive class taught by a teaching team. This class showed the weakest mathematics knowledge and understanding in terms of the Growth Points and it will be interesting to see how the students continue to develop in comparison to the other three classes in that year level. At the beginning of their second primary school year, the inclusive class also shows significantly lower values in parts of their social and emotional school experiences (measured by FEESS). The significant differences relate to the sub-categories "peer acceptance", "climate in the classroom" and the "children's self-concept".

We are proposing this work to TWG13 as to date little is known about young children's early school experiences during their first year of school, that not only looks at their mathematics learning in an individualized and detailed way, but also examines the social and emotional involvement first graders experience during their first school year. Another interesting aspect will be to see how these experiences may change over the years and how they relate to their mathematics learning.
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