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Abstract :Even children in the first and second grade of the elementary school (children at the age of 6 to 8 years) show especial interest and especial creativity in several domains. For example here are children, who are interested  in learning reading and writing or in arts. And also there are children who are especially interested in mathematics.  But what are the reasons of these special interests and abilities - and do these children learn, work and solve problems in an other way than other children?

In Germany the research referring to mathematically-gifted children did not reach the young children at the age of 6 to 8 years.

The first steps on the way to more information about mathematically-giftedness at this age are explored in this paper.
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1. Motivation

In the last few years in Germany pedagogic work with mathematically gifted children in the secondary school level has grown to include children in the third and fourth primary school grades (children at the age of 9 and 10 years). However, the children in the first and second primary school years are often not taken into account in this matter.

Reasons given are the difficulties in working with these children and the difficulties in separating development and giftedness in the early years. 

Yet when one considers that potential talent only then can be optimally encouraged when it has been recognized as early as possible, it is absolutely necessary to involve the first and second grades (children at the age of 6 to 8 years).

Fundamentally, the issue is to convert existing performance into the best possible ability by way of early diagnosis and encouragement, to preserve and expand on motivation and interest so as to lessen the risk of underachievement (Stapf 2003).

We may conclude the following from findings about mathematically gifted children in this age group:

· Some children who are just starting school already show a special interest in math, they are "curious" about mathematics.

· A few children enter school with an above average mathematical "knowledge vocabulary", often it is not at all explainable how this had formed.

· Some children baffle through their creative mathematical ideas, through their special problem solving capability and by forging some often very complex routes to a calculation.

2. Theoretical background

Intelligence –Gift – Mathematically-Giftedness

Often the meanings of the terms "intelligence", "gift" and "highly gifted" are combined or used as synonyms.

In order to be able to create a clear theoretical base, the following definitions and theories should be at the foundation:

According to a definition by William Stern in 1912, which is still considered up-to-date

Intelligence is the ability of an individual to consciously adapt his/her thoughts to new requirements. It is the general adaptability to life's new problems.

William Stern, 1912

Intelligence can be measured and expressed in figures known as intelligence quotients (IQ).

It is clear that this is about a very general term that quite fundamentally concerns the intellectual ability of an individual.

In comparison, gift is the potential for special abilities, which can be brought out when beneficial conditions, tendency – environment – self, have been fulfilled. This is more than a common potential, this is the existence of a special gift.

Within this context, being mathematically-gifted is the potential for special abilities in the mathematical area.

Characteristics of the mathematically-gifted (proven in children in the third and forth school year) are:

· The ability to remember

· The ability to structure

· The ability to switch levels in representation

·  Being reversibility capable

· The ability to convert

·  Having spatial thinking

·  Being mathematically sensitive

·  Being original and having fantasy

Kaepnick, 1998

3.  Research questions

Based on these prerequisites and findings, the following research questions were formed within the context of this analysis:

· How do children who are interested in mathematics solve the challenging problems presented here?

· Do children who successfully solve the problems show similarities, and where do these similarities lie?

· Can we use the solving of these mathematical problems as evidence of potential mathematical giftedness?

About the study

4. The test persons

Twenty-three children at the age of 6 to 8 years participated in the study. They attended two German schools in 9 different first and second grades.

Selection criteria:

The children had already shown a great interest in mathematics since the first days of school. Their teacher acknowledged them as being potentially mathematically gifted children.

5. The research concept

The assessment's aim is to find out if those children who are interested in mathematics have the hidden potential to be mathematically gifted. This will be examined by means of observing their course of action while solving challenging mathematical problems. The way the children solve the problems will be analyzed and critically examined to see whether these children have the potential of being mathematically gifted. For example, whether we can at all speak of mathematically gifted children in this age group and in which way this potential reveals itself here.

We have chosen standardized one-on-one interviews based on an interview manual for the assessment procedure. Therefore, this is about a qualitative data survey, since qualitative material (observations protocols, interview texts) was used and oral data was assessed.
6. Description of one of the tasks

Within the context of a one-on-one interview, each child works on four mathematical problems – each in one session. The problems were structured so that the children were initially confronted with a simple subtask, which became more difficult with each problem. The children were able to access material aid in connection with the problem so that they were able to refer to it whenever they felt necessary.

We present one of the four problems as an example:

Building various towers using Lego blocks
Subtask 1

Let’s say you want to build different towers out of three Lego blocks. Each tower must have one red, one yellow and one blue block. How many different towers can you build with these three blocks?

Subtask 2

Now let’s say you want to build different towers out of four Lego blocks. Now each tower must have one red, one yellow, one blue and one green block. How many different towers can you now build?

Subtask 3

You have again the same blocks in four colours. Now you have to build one tower, but with only three-storeys. How many of these towers can you build?

Assessment criteria

1. Recognition of the problem

1. Independent.

2. With help.

3. Not at all.

2. Successful solution

1. Independently solved the problem correctly.

2. Correct, but with support as indicated in the manual.

3. Content correct but incorrect numbers.

4. Partially correct.

5. Task remains unsolved.

6. Task not done at all.

3. Procedure to find solution

1. With material.

2. With drawings.

3. In the head.

4. Combination of forms.

4. Solution fixation 

1. With material.

2. Drawn.

3. As result.

4. As a mathematical problem with result.

5. Only the result.

6. Orally.

7. A combination of forms.

5. Strategy

1. Not recognizable.

2. The child uses a strategy.

3. Does the child retain the strategy?

4. Or does the child switch to another strategy?

5. Are prior results used for following tasks?

1. The child views each subtask as a new problem.

2. The child uses his/her prior findings.

6. Which arithmetic operations were used?

1. Arithmetic operations were used for solving.

2. No arithmetic operations were used.

7. Minutes used to solve the problem

1. 0-2

2. 2-4

3. 4-6

4. 6-8

5. 8-10

6. 10-15

7. 15-20

8. Greater than 20

9. No time given, task remains unsolved.

7. Initial results of assessment

Since our research work is currently still in the assessment stage, only two of the tasks of 12 of the 23 children have been assessed. The following preliminary results have shown:

Children who have solved the tasks successfully show some similarities:

· For the most part they arrive at their results without material aids.

Most of these children did not use the available material aids, but had used other procedures to arrive at a solution.

· They are inclined to solve the solution cognitively.

The preferred procedure for these children was a cognitive solving of the problem. In this case these children started with an iconic procedure and quickly switched to a cognitive process when they came to a more precise idea of the solution. Sometimes when they had temporary difficulties, they switched (back) to the iconic way.

· They used previously gained knowledge to solve the subtasks.

These children were clearly similar in the fact that they referred back to individual subtasks and previous processes.

· The application of strategies to solve solutions is recognizable.

A structured and transparent line of action is revealed in each case.

· They are more likely find mathematical structures and use arithmetic operations.

In reference to intelligence quotients
An intelligence test was done in conclusion to the survey. The result was that all assessed children had an average, high, or even very high intelligence quotient; none of them had a low IQ.

The four most successful children all had a very high IQ.

On the other hand, not all children with a high or very high IQ were successful.

Some children with an average IQ also arrived at correct solutions in a way often strongly similar to the four most successful children. They show some of the above-mentioned similarities accordingly.

Therefore, it is to conclude from the assessment so far, that mathematically interested children at the ages of 6 to 8 years solve the challenges presented here all very motivated but in very different ways and with different results. The successful children tend to use more strategies; they calculated in order to arrive at their results and referred back to knowledge gained from previous solutions.

Some of the children found it difficult to adjust to the unfamiliar interview situation, which certainly lead to their reduced success.

The general conditions played an important role with these children in this age group.
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