Introduction of decimal fractions to special need children

There is an active collaboration between ELTE Béarczi Gusztav Practice Elementary School and
Methodological Centre for Special Education and ELTE Faculty of Informatics Department of
Media & Educational Technology since 2003 to develop ICT tools supporting their pedagogical
program and hold experiments to evaluate their effective use.

The Hungarian curriculum for special needs children suggests that children with learning
difficulties need two years in order to master the materials defined in first grade, and for the first
two grades material three years are suggested, while the schools are free to decide about the terms
of progress. Most children in schools for special needs lack in different ground skills and abilities.
In the mathematical learning and teaching process one of the most important factor is dyscalculia,
what can occur within any level of intelligence and is a type of disturbance that is typically noticed
in school, but is less researched than dyslexia (Mesterhazi, 1996). Children with learning difficulties
need much more time and practice to learn new bits of knowledge. They need more experience,
representations, experiment, explanation, example to extend their knowledge.

Standardized tests do not exist in Hungary to measure dyscalculia or dyslexia, and there are also
no tests devised to measure progress of special needs children. So, we had to search for alternative
measurement systems that might suit these special circumstances. The Hiskey-Nebraska Test of
Learning Aptitude (H-NLAT: Hiskey, 1966) is an individually administered, nonverbal test of
learning. Most children with special needs have big differences between their real age and their
mental age. At first we administered the H-NLAT test in 2004 September and later in May 2007.
Comparing the two results shows that in the 2,7 years of time an average changing of 0,6 in median
mental age and average changing of 1,1 years in sub-test age could be detected. We found a big
difference between each individual child, as well as their mental age in different attitudes, skills and
abilities, differential teaching is needed. This result shows, that the curriculum is not suitable
neither for the pupils real age nor their mental age, it is somewhere in between the two, and the
teacher also needs to take into account the skills and abilities of each individual child to be able to
find suitable methods for personalised development of the learning process.

The Visual Fractions microworld is a program developed in the Colabs" 101301-CP-1-2002-1-
HU-MINERVA-M project by the Universite Comenius, Slovakia with our help is also used as a
helping tool. In this program exercises (activities) can be designed and integrated as interactive
workbooks (scripts). For the fifth and sixth grades 22 scripts have been created. After using the
Fractions program for two years in classes, in May 2006 we tested all senior grades (from fifth to
eighth), that is 48 children with a written test for understanding and using fractions and we repeated
it one year later in May 2007 with 43 children. (Réthey-Prikkel, Turcsanyi-Szabo, 2007)

Based on that experiment we developed the exercises of decimal fractions to the eighth grades
with Fractions program in 2008. This time we did not selected parts to practise, but the whole
curriculum was covered. We prepared 23 scripts, in them 125 activities. The children worked on
them for six weeks, once a week they always got acquainted with new materials, and also once they
had time to practice.

We measured the children’s knowledge from the fractions with a test-worksheet at the beginning
and at the end of the learning process. From the answears of the children we can see, what the
previous measurements comfirm, that their numeral-concepts are injured, they decide bigger and
smaller relations visually from the pictures (the only problem is to transpose them), and they have
difficulties (57,14 % in the most complex exercise) in identification of the fractions’ values. But in
the final test we can find that they had better average and smaller variance in the operating with
decimal fractions because of the analogy of the whole numbers. It is interesting because they
learned from the common fractions much longer. We can also see that they were more self-
confident in counting circumference and area with the decimal (63,57 %) than the common (7,14
%) fractions. From these come a big question that why they get acquainted with the common
fractions previously, because they need to use those more often in their life.
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