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Examining relation between talent
and competence through an
experiment among 11th grade
students
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Abstract. The areas of competencies that are formable, that are to be formed and de-
veloped by teaching mathematics are well-usable in recognizing talent. We can examine
the competencies of a student, we can examine the competencies required to solve a
certain exercise, or what competencies an exercise improves.

I studied two exercises of a test taken by students of the IT specialty segment of
class 11.d of Jedlik Anyos High School, a class that I teach. These exercises were parts
of the thematic unit of Combinatorics and Graph Theory. I analysed what competencies
a gifted student has, and what competencies I need to improve while teaching mathe-
matics. I summarized my experience about the solutions of the students, the ways I can
take care of the gifted students, and what to do to the less gifted ones.
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student assessment, manipulative materials use, technological tools.
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Introduction

Today it is a key issue in every country, what the school teaches to the
students, and what for it disciplines. The standards of education highly contribute
to the quality of human resources and the competitiveness of the country.

"The National Curriculum consistently identifies public education as the es-
sential task of national culture, the transfer of the indigenous nationalities, the
preservation of the universal culture, the elaboration of the susceptibility towards
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moral senses and emotional responsiveness. It should also be responsible for mar-
shaling and developing a broad array of techniques, skills, knowledge, attitudes
and information to meet the requirements needed for a job or a study. The public
education is the foundation for the pursuit of the common good. It is to become
a triggering factor of individual and universal development.’ [14]

The contents, the requirements, and the goals of the education are also influ-
enced by the expectations of the society and by some standpoints of psychology.
While creating the plans of education and teaching, we must consider the psy-
chological properties certain subjects have, and the psychological abilities they
evolve or develop. The professional, precise and proper definition of a math-
ematical concept is not enough, the extensive application in practice is also a
requirement.

"The National Curriculum intends to encourage the performance of students
and teachers, as well, in order to evoke the acquired knowledge to be available
for the current demand. Therefore, it equilibrates between the traditional values
of culture and the new development objectives and contents.” [14]

As an active teacher I try to keep the goals drawn up by the NC (National
Curriculum), and apply them in the teaching of mathematics, since this forms and
enriches the whole personality and the thinking from the aspects of both emotion
and motivation, and it provides knowledge that can be applied’ [8]. Besides, I
pursue to teach the students to solve problems efficiently. According to Klein,
the main task of teaching mathematics is to educate the students for dialectic
thinking and self-sufficiency in the areas of solving problems and self-testing [10].

Theoretical background

Because of its complexity, there is no unified definition for talent which is gen-
erally accepted and commonly used. Nothing proves better this complexity that
the definition of talent is an interesting question for several various disciplines,
e.g. psychology, engineering or arts.

From the aspects of both the developmental psychology and the school prac-
tice, Marland’s definition is considered suitable, which considers other areas of
outstanding performance than purely the intelligence. Moreover, his definition
accepts both performance and skill as the criterion of identification. According to
Marland, the gifted student is 'who give evidence of high achievement capability
in areas such as intellectual, creative, artistic, or leadership capacity, or in specific
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academic fields, and who need services or activities not ordinarily provided by the
school in order to fully develop those capabilities’ [12].

The gifted students are, as claimed by Marland, who are identified by experts
to have a certain outstanding ability and a real or potential capability in one
or more areas to achieve extraordinary performances. Therefore, the student
who only shows outstanding skill in a single area, and performs below average in
others, could be also considered as gifted. [9] One can extend Marland’s definition
with another, according to which ’gifted individuals are those who demonstrate
outstanding levels of aptitude (defined as an exceptional ability to reason and
learn) or competence (documented performance or achievement in top 10% or
rarer) in one or more domains. Domains include any structured area of activity
with its own symbol system (e.g., mathematics, music, language) and/or set of
sensorimotor skills (e.g., painting, dance, sports).” [13]

The concept of giftedness is very compound and manifold, thus many re-
searchers interpret it in many different ways. Equally for researchers of psychol-
ogy, representatives of school practice and workers of technical world it became
necessary to have a definition that can be applied by everyone in their area of
specialization. From the aspects of both developmental psychology and school
practice, we can consider Marland’s definition accepted, that is expanded even
beyond intelligence, to the other fields of outstanding capabilities. Furthermore, it
accepts both the capability and the performance as the criterion of identification.
For this, he separated the following areas: general intellectual capability, specific
learning (school) capability, creative thinking, leadership capabilities, artistic tal-
ents, psychomotoric capabilities. In his words, the gifted students are the ones
for whom professionals ascertain some kind of outstanding talent and such real or
potential capability, by which they can achieve exceptional accomplishments in
one or more areas. Based on this, even that student, who only shows exceptional
capabilities in one area, and in the other fields shows only capabilities below
average can be considered gifted [9].

Measuring giftedness is also a complicated task, objective tests and subjec-
tive evaluations can help. The insights and evaluations of parents, educators,
teachers and development specialists are of significant importance in recognizing
and developing talent [2]. This paper is to give guidance in talent recognition,
but generalization based on solely this work should be avoided. However, there
are studies with the declared goal of inventing a recognition process [11].

The gifted student thinks differently than his/her less gifted companions.
He/she creates different action plans, looks for or discovers different correlations,
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or evaluates things differently. In addition, the cognitive capabilities, the creative
personality virtues, the development of thinking operations, the good personality
characteristics, and also the suitable external conditions are indispensable ([8]).
For the capability of solving a problem, besides understanding the problem itself,
inter alia creativity, recognizing correlation, judgmental capability, the capability
to prove, transferring, and capability for combinatorial thinking are necessary.
The conversion between Bruner’s representational levels (material plane, iconic
plane, symbolic plane) improves the flexibility and the efficiency of delivering
solutions ([1]). The efficient problem solving is a difficult thinking procedure,
and is necessary for the completion of mathematical and other social activities.
Besides that, it is one of the capabilities by which talent can be recognized. If a
student bears significantly more capabilities, that are significantly more developed
then the others, and if he/she continuously uses these while solving problems,
shows his/her talent.

The supporting environment plays an emphatic role in avoiding losing the tal-
ent of a student. We hope that they discover the talent that the student has, and
hope that he/she will make good use of it, because for this, he/she is going to have
to put a lot of work, time, energy and effort in it, just as his/her teacher has to.
For teachers, the development of a talent requires great extra effort, pedagogical
discretion, psychological qualifications, methodological refinement, preparedness,
empathy and understanding, together with the good teacher-student relationship.
Since, as Rékusfalvy has written: ’In this capability the base is the talent, but
that only means the possibility to start out, one needs to be smart about that,
use and develop that’ [20].

For developing talent in practice, three methods are indispensable (according
to Balogh): enrichment, the acceleration and the individual differentiation [3].

"Differentiation receives much attention in the world of education, and es-
sentially it means the endeavor for recognizing the individual differences and the
pursuit and application for such organizational strategies, that respect the indi-
vidual differences in a development process, and at the same time, respect the
development principle of the integration.” [3]

There are cases depending on age, development and talent, where the student
does not have to go through every single one of Skemp’s knowledge acquirement
phases step by step (like activity, gathering experience, gathering of essential con-
ceptions, filter noises, the formation of simple notions and the related knowledge,
the formation of high level notions and the related knowledge, building relations
between the different notion systems ([7])). This can be one way of acceleration.
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Although ’everybody needs to build his/her own notion system, but we can make
this process faster if we have all the material that we need in our hands’ [21]. The
materials that we need mean inter alia competence, motivation, the right forms
of working, methods, tools, textbooks, and teacher activity. We can usually say
that the student, who does not join the process at the first step, just later, is
gifted.

Skemp’s psychological approach ([5]) is strongly related to Pdlya’s teaching-
learning principles (1. Principle of active learning, 2. Principle of motivation, 3.
Principle of consecutive phases ([18])), since both theories suggest active learn-
ing, discovery and gradualism. The student with good mathematical capabilities
can discover new contexts, methods of solution or can even try to use his/her
knowledge in other areas after the procession of his/her experiences. By this the
teacher could get the most out of his/her student.

The areas of competencies that are formable, that are to be formed and de-
veloped by teaching mathematics are ordered in competence lists. The analysis of
this paper is based on the competence list of Czeglédy ([7]). Czeglédy defines the
following areas of competencies: 1. Reading comprehension 2. Problem solving
skill, 3. Counting skill, 4. Experience in cognitive operations, 5. Creative at-
tributes of personality, 6. Skill of algorithmic thinking, 7. Skill to plan solutions,
8. Combinatorical thinking, 9. Skill of application, 10. Function-like thinking,
11. Orientation in time and space, 12. Urge of proving, sense of judgement, 13.
Recognition and application of geometric transformations in practical examples,
14. Application of probability theory in everyday life. Besides the list of com-
petencies I use here, other lists exist as well, with differences in the definitions
and structure. For example, the NC ([14]) defines mathematical competence in a
more general sense, and by focusing to the everyday applications of mathematics.
The PISA (Programme for International Student Assessment [15, 16, 17]) intro-
duced several changes in 2015, modifying the data collection, the content and
task kit of natural science, the statistical methodology, the structure of the tests,
the organization of the measurements, and most importantly for us, the six skill
levels.

Question of research

My examination does not map the depth of the students’ knowledge in a
specific subject. Instead, it tries to find the answer for that by gaining mathe-
matical knowledge, what kinds of proficiencies, capabilities, facilities are formed
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or improved in the students, for that what kinds of competencies do the gifted
students have, and for that what kinds of competencies should be developed while
teaching mathematics in the group I have examined and I teach. My goal is to
use the two exercises to find the students in the group who could be nominated as
gifted. Besides, this study could also act as a reflexion of my work as a teacher.

The circumstances of the research

I teach the IT specialty segment of class 11.d of Jedlik Anyos High School
in Budapest. In the group that consists of 16 people, only 1 girl studies. The
group is especially inquisitive about mathematical problems, and susceptible for
supplementary material, as well. 9 of the students in the group takes official extra
classes in Mathematics, and 4 of them would like to take the advanced level high-
school graduation exam. During the classes I often use differentiation, because
the requirements of the mid-level and the advanced level graduation exam are
very different, for example, the students do not need to know any proofs in the
mid-level, while at the advanced level, it is included in the oral exam as well.
Furthermore, there are differences in the knowledge of those who will take the
mid-term exam.

The exercise and problem I analyzed were part of the test at the end of the
thematic unit of Combinatorics and Graph Theory. The difficulty of the problems
were different. The first four exercises and problems were about graphs, and the
following 6 were combinatorial problems. I based my analysis of the problems by
the areas of competence on the capability measurement shown in [6].

The two examples chosen:

(1) Sketch the graph that has 8 vertices, 12 edges, and every vertex has degree
of 3!

(2) How many 5-digit, numbers divisible by 6 can be made using the numerals:
1,1,5,8,9.

My endeavor was to choose one relatively easy and one rather more difficult
example from the test, and to choose one from each thematical area. The first
example was a problem, while the second one was an exercise, thus they differ by
their solution. For the exercise, students are supposed to know a direct approach
to the solution, however, they are not supposed to know one for the first case ([4]).
My view is that finding solutions for these two problems rely on the combined
existence of more than one competence.
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Experiences

In solution of the first problem, one had to follow a certain order of steps:
sketch the 8 vertices of the graph, draw the 12 edges while continuously examining
how the degrees of the vertices change, and finally, verify how many edges there
are. It was expedient to follow these steps while constructing the solution, and
not only use blind guessing. This problem has many essentially different solutions,
and the students found many of those, these can be seen in Figure 1.
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Figure 1. The solutions given by the students for the first problem

It is not always easy to plan and execute the steps of the solution. The
formation and the development of certain series of action is not formed sponta-
neously in the student, but part of a long procedure. In Number Theory, in the
algorithm of the prime factorization, the edges of the graphs are associated with
the particular steps of the factorization. Thus, the area of graphs can be suitable
for being present in algorithmic thinking, even on the level of practice.

There were only a few conditions in the first problem. For the student, this
can be just as confusing as if there were many. The amount of confusion it
caused for a student shows information about the state of their combinatorial
thinking. This area of competence includes the processing of all the information,
the examination of all the conditions, the consideration of the correlations, and
the finding of every solutions.

A lot of right solutions could be found to this problem. At some sorts of
problems, the conscious experimenting can easily be seen, for example, when a
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student sketches many bad solutions that are seemingly not similar, or there is
not a pattern recognizable that shows how the steps follow each-other. In this
case, the student’s capability of solving a problem is not very high. It is not
out of question, though, that he/she finds a right solution. There were only two
students in the group, who did not find a right solution in the first try. This does
not mean that they do not possess the capability of solving a problem, or that
all the others do possess that. It was possible to find a solution in the first blind
guess, since this problem had a lot of solutions. Actually, only the discussion of
the test could reveal the exact thoughts of the students, and show the ones who
used a certain plan to draw the figure, instead of guessing.

Typically at this problem, we can discover the consciousness and the planning
behind a certain solution, after verbally talking over that. When the students
exposed their solutions, everyone told that he/she looked at the given data in
the problem, then sketched as many vertices as there were mentioned in the text.
After these, there were students who started guessing, perhaps wrote the degrees
on the corresponding vertices, but there were students who thought everything
through before sketching. Of course, a single problem and the discussion is not
enough for us to be able to tell a student’s capability of laying out the solution,
but anyway, we may get a preliminary picture of that.

When handing out the tests, we talked over every one’s solution to this prob-
lem. Everyone draw his/her solution on the board individually, one by one, and
the class took a look at it if it is a right solution indeed or not, and if it is es-
sentially different from the previous solutions or not, since there were isomorphic
graphs, that we had to check. The students were inquisitive about the solutions of
the others, and were astonished again seeing how many different solutions prob-
lem can have. Using the discussion method, the students committed themselves
to certain graphs, and they brought up pros or cons for the sketches. Bruner’s
levels of representation could be observed at the sketching, the exposal and at the
reasoning, as well. [1]

Every student had understood the question, since every one of them handed
in a reasonable solution. Also that is clear, that there were only two students
who did not sketch a suitable graph for the first try, but they began to sketch
a wrong solution. All the others could draw a graph that fulfills the conditions
for the first try. The two students, who did not find a right solution for the
first time, came up with new ideas that finally proved to be good. That is, they
did not give up and tried a different method, a different idea. The problems
that the class had previously solved in classes could mean help for the students.
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One of the creative personal characteristics, inventiveness, can be especially well
improved by problems with graphs, similar to this one. Besides inventiveness,
the creative personal characteristics include issue sensitivity, flexibility, elasticity,
ease, genuineness, elaboration, reformulation, expansion, and transferring, as well.

If after an unsuccessful try, the student can discover a new idea soon, and
does not get stuck with the idea that does not work, then that student may have
the characteristics of ease. Flexibility, elasticity and ease are strongly related.
The combination of these is peculiar for a student if he/she is able to take notice
and present of more than one solutions. As far as these solutions are different by
nature, the flexibility is a characteristics of the student, if they are not essentially
different, then the student has the elasticity characteristics. It is important to
note though, that these categories make each other stronger, and elasticity is a
precondition to flexibility. Flexibility was mostly observable during the discussion
of the solutions. Namely, this shows the ability to change the approach. It makes
it obvious how the individual can ring the changes on his/her ideas, while changing
the approach repeatedly, and it helps getting to the next element/solution from
the previous one. Some students could do this very well, but there were some, for
whom it was hard to let his/her solution go. The teacher plays an emphatic role
in the development of these, thus one needs to try to make the students think
and examine problems in multiple ways. This is why every solution was written
to the board while talking over the test.

It is easy to see on Figure 1, that the graph in the bottom right corner is
very different from the other solutions that were handed in. That student’s work
was inspired by a whole new, unique idea. The one in the bottom left corner,
and the fourth graph in the first row are interesting, as well. These students
sketched really unique, new graphs that are completely different from what the
others drew. The student with the capability of genuineness sees and evaluates
problems very differently from the others, their solutions often differ from the
usual. 14 students handed 11 different solutions for this problem.

During the discussion of the problems, by asking the proper questions, the
reformulation capability of the students could be improved — which is the ca-
pability to bring the new problem closer to the familiar ones —, and also the
expansion, using which the student could analyze whether a certain expression
is valid in another context. These show high level of creativity. The discussion,
and the brainstorming about the problems went so far after the discussion of the
original problem, that some students could sketch the graphs of the tetrahedron,
the cube and the octahedron, and could come conclusions from these — and the
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other could even ask further questions. These graphs are shown on Figure 2. The
graph in the middle would have been a possible solution for the problem in the
test, but none of the students drew this.

Figure 2. Tetrahedron, hexahedron, octahedron

The problem was intentionally very similar to a previous one, when they had
to draw a graph that had exactly 4 vertices, 6 edges, and all the vertices had a
degree of 3. This graph is the first one on Figure 2, and the second graph is a
possible solution to the actual test problem. It could mean much help if a student
recognized the type of the problem, or remembered the previous one. It is likely
that the student who recognized this has the competence of function-like thinking,
since he/she found the connection between the two problems, and he/she had to
align his/her knowledge to the data given in this problem.

In the area of graphs, there are many great exercises for spatial orientation.
All sorts of public transports or road systems, for example, the subway systems or
the railway lines may be a reasonable choice for raising, understanding and solving
a problem. Until we talked over the problem together, none of the students
discovered the solution shown in the middle of Figure 2. After some leading
questions, though, one of them noticed it, and then at once the others remembered
the solution of the previous one, that is shown in the first graph of Figure 2. When
the student drew that on the board, he instantly had the ’AHAM’ experience,
because he shouted 'But this is a tetrahedron!” at once. The topic of graphs in
general is especially good for the demonstration and the examination of planar
and spatial shapes.

As the apropos of the problem, the planar drawing can be associated to a
spatial shape. By the help of the old Babilon game set, the student can examine
the solutions with manipulative tools as well. It is by all means worth to put
emphasis on the manipulative representational plane on the classes of introduction
to the area. In the plane, even with buttons and straws can be used for modelling
the graphs, if the student is paying attention to always place a button to every
end of every straw.
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The topic of graphs is especially suitable for transferring. Namely, transfer-
ring is the application of knowledge to subjects, or topics, that seemingly differ
from the certain knowledge. In this area, the students could see many examples
of this, I myself also try to always show connections in between and outside of
mathematics, so that the students can see a more overall, and more complex
picture of the whole.

The topic of graphs can tangentially help in the development of the com-
petence of the recognition and the application of geometrical transformations in
practice, since there are good exercises to colorings, tile patterns, maps, and
layout designs, as well. By this, graphs can even show up at geometry, even ge-
ometry can show up at graphs to demonstrate the application of mathematical
knowledge.

We need to form such a mathematical knowledge for the student that can be
applied. Not the mathematical content is the main reason to have that knowledge,
but the ability to apply these. It is very motivating if the student can see the
profit he/she gains from studying, and the social expectations are also tending
to that this is the area where a student needs to perform well. It is worth show-
ing examples at the very beginning of the thematic unit that show the practical
side of the new learning. The topic of graphs is very good for demonstrating the
application in practice. Some example to the application of graphs: mathemat-
ics (prime factorization, geometrical network of edges); biology (leaf veins, the
growth of a tree, populations, the reproduction of rabbits); chemistry (the struc-
ture of hydrocarbons); geography (road networks, maps); information technology
(the mutually unequivocal association between directed graphs and monitor cells,
the structure of popular social media sites); history (the bridges of Konigsberg);
physical education (the organizing of a championship).

The second example was about permutation with repetition, expanded with
a bit of number theory that also makes the internal connections of the subject
and the transferring stronger.

When solving the exercise, one had to examine when a number is divisible
by 6. (A number is divisible by 6 if and only if it is divisible by both 2 and 3.)
Because of this, the five-digit number had to have an 8 at its last digit. The
other digits could be ordered in 4! different ways. But two of the possible digits
are ones, and changing these two in a number will not change the number itself,
thus we have to divide the result by 2. After all these, one had to give a worded
answer. So, the solution is % = 12. Answer: 12 6-divisible, 5-digit numbers can
be formed out of the numbers 1, 1, 5, 8, 9.
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The student, who listed all the possible numbers as a second solution has the
characteristics of flexibility, since the two ways of solving the same exercise are
completely different. The second solution is also suitable for verification, by the
way.

Elaboration makes it possible for a student to work his/her own idea out, and
to plan the method of solving the exercise. To do this exercise, one has to follow
these steps, one by one: examine when a number is divisible by 6, what number
is suitable for the last digit of the numbers we were looking for, and that how the
rest of the numbers could be put into order. Most of the students also drew small
placeholders for the digits, as a part of the planning the number of digits the
solution has, and they put the ones they already knew about into it (like 8 to the
last digit). Purposefulness, elaboration can easily be seen at this exercise. Out
of the four students who gave perfect answers two did not sketch placeholders.
They did not need those, they could see through the exercise even without that.
They joined Skemp’s knowledge acquirement phases at a later point.

In the solution, they had to justify their certain steps, for example that why
8 has to be the last digit. They had to take the logical consequences consistently,
one by one. It can be seen on the tests that which student examined the cause-
effect correlations, and solved the exercise with consistent thinking. Only a few
can write down a trimmed train of thought, but the ones who do that, have the
competence of proof directive, judgement.

Therefore, it is worth creating some kind of systematic working, when solving
combinatorial exercises. Often it is too complicated to line up every single solution
or the conscious — or maybe the blind — guessing, but instead the algorithmic
thinking method can be formed in the student, that makes him/her able to solve
further exercises or problems of this kind.

Planning could be recognized very often amongst the solutions that were
handed in. For example there were students who justified, added text notes or
drew placeholders for the numbers for the steps at the side of the lines. There
were no students who did find the good solution to the exercise, but could not
justify it, or made a wrong justification. This shows that the students, who gave
a good solution, or at least started to think the right way, did not just randomly
make operations with the data of the exercise. Therefore the student, who can
filter the necessary parts of the information, the data and the effects to solve the
exercise, and after finding the connections can determine the optimal route of the
solution, has the competence of planning the solution, purposefulness, expediency.
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Both the capability to plan the solution and the algorithmic thinking pre-
sumes the optimal series of actions, however, while the planning is a conscious
action, that happens before the activity itself, the algorithm can also be formed
accidently.

While giving the solution, one had to think over the certain conditions. If
the student checks if he/she examined all the data, conditions, connections, if
he/she did not calculate certain cases more times wrongly and if he/she gave
all the different, good solutions, then he/she completely has the competence of
combinatorial thinking. Many students did not notice that changing the two ones
results in the exact same solution, thus they did not filter out half of the cases,
which they have already counted before. This might be a divisional borderline
among the students.

It shows the development level of the counting skill, capability of rounding,
estimation, that how conscious mathematical activities his/her calculations are.
It is strongly related to working with less mistakes and with more knowledge of
the correlations, and to know applications in the practice. Knowing and using the
meaning of factorial could have been useful for solving the exercise. Besides that,
one had to divide by 2, or 2 factorial, then simplify the expression. Anyway, the
good approach is to have conscious activities in the background of the solution,
instead of conning, that makes no sense. Unfortunately it happened that a student
tried to apply a correspondence that did not fit the exercise — but he was aware
of the fact that his solution is not good already at the moment he handed the
test in.

Only some of the students realized that they have to deal with the placement
of the two ones. They understood the exercise indeed, and could give the right
solution. There were no signs of any other student being aware that they have
to pay attention to the cases that they counted more times because of the ones.
It can definitely be seen that the sensibility for the problems, and the capability
to solve a problem is developed in the four students who could deliver a good
solution to this problem, since they saw, understood, and solved the problem of
the certain exercise.

In the thematic unit of probability theory, there are many combinatorial ex-
ercises with little extensions, like determining the number of the preferential cases
and the number of all the cases, then the probability. This is something that also
makes it important for the students to know methods for solving combinatorial
exercises, and to have these kinds of examples even while examining other topics.
The exercise we examined can be used in number theory, combinatorics or also



30 Veronika Arendés

in probability theory, developing thus the competencies of applying probability
theory in everyday life and the capability of application in practice.

Conclusion

The results were slightly worse than expected. The test contained 10 ex-
amples for 46 points. The first four examples, which were about graphs, were
definitely well-received by students. They will also meet combinatorics in the
thematical unit ’Probability theory and statistics’, where the deficiencies could
be smoothened, and more exercises could be solved. Table 1 shows the points
earned by the students, and the corresponding grades. Only one test received an
excellent grade, which, by the way, contained only perfect answers. Two students
were missing on the day of the test, thus they are excluded from this analysis.

The varied difficulty of the examples is proved by the differences in the earned
points. For the analyzed graph theory example, everyone submitted a correct
answer, thus everyone received 3 points. In the case of the other example, the
variance was fairly high. This (latter) example was worth 5 points. One could
earn 2 points for the inspection of the divisiblity by 6; one point for including
4! in the solution; one point for the division because of the two 1s; and the last
point for the correct result and the answer. One student tried to use an incorrect
form, because of the misunderstanding of the exercise, thus receiving 0 points. 3
students earned 2 points, one student earned 4 points, and 4 students earned 5
points. Interestingly, every student was able to solve the problem, and the exercise
was the harder one of the two. In my opinion the most likely cause is that many
students tend to think in formulas. This leads to solution ideas with formulas
that first came to the mind, and these are usually incorrect. The post-verification
is also missing in the thinking process, as students do not check whether their
selected formula really expresses their idea.

Out of the 14 competencies that can be developed by teaching mathematics
([7]), 12 occurs in the two examined examples. Therefore a student, who solved
the test without a mistake, could be nominated as gifted, for having the most of
the competencies, and applying these in the problem solving. Obviously two test
examples, or even a whole test are not enough to decide upon the students’ gift-
edness without error, however, if a student’s competences seem to be outstanding
in other cases, it becomes a necessity to deal with him/her in a special way. We
can proceed faster with him/her than with the whole group. That is, we can use
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Score Grade
24 3
33 4
37 4/5
37 4/5
46 5
30 4
34 4
37 4/5
26 3
33 4
25 3
30 4
29 3/4
37 4/5

Intervals of grades

38-46 5
37 4/5
30-36 4
29 3/4
23-28 3
22 2/3
16-21 2
15 1/2
0-14 1

Table 1. Points and grades earned by students

acceleration at his/her case, as a talent development method, the point of which
is to guarantee the frame for him/her to proceed faster.

Since I often give this student extra problems that are somehow related to
the topic of the actual class, but are somewhat more complicated, I can make
great use of the methods of enrichment and benefication, which ones’ goal is
to ’extended improvement of the knowledge and the capabilities depending on
operations’ [3]. He takes these exercises with interest, and he is always curious
whether he could give the right solutions for them.
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I can even discuss problems in the breaks between classes with this stu-
dent, but unfortunately he can not take the facultative classes because of the
other activities he does. Therefore I find it even more important to give him ex-
tra attention, extra problems and additional information in mathematics classes.
Unfortunately, he is not really communicative with his classmates, thus working
individually and the personal treatment are the sufficient solutions.

There are some students in the group, who are really inquisitive about math-
ematical problems, and the application in practice. Relative to their age, they
also are at an advanced level in many areas of competence, thus they can be also
nominated as gifted students in mathematics. I have been using the enrichment
and beneficiation method for them for years, as well. In the last year, they stayed
in every break after the classes to solve and discuss additional exercises. In the
beginning, I prepared the problems, showed them help on the internet, then they
looked for interesting stuff on the internet, and finally, a regular workshop was
formed, so that we have time to talk about these. They brought questions even
later, but I also took for example some exercises from the mathematics criteria
class of the Faculty of Science of E6tvos Lorand University. Besides, they created
a smartphone application to solve a quadratic equation, and a computer program
to plot cubic functions, and to change between number systems. All this by their
own diligence, for themselves. Right now, because of the facultative and the new
classes, the students postponed the workshop, and they came back to bringing
problems during the breaks between classes, but in the second semester there will
be demand for it again, so the workshop will be continued. With these students,
differentiating is very effective. I believe that it is important to introduce the
students to problems that essentially differ from the ones they meet in the books.
Since the group is good with mathematics, some of them would like to pass the
advanced level graduation exam and many of them take the facultative class, as
well, I often take more complicated problems to class. I consider it important to
give examples for the students which are significantly different from the textbook
problems, even if these problems are difficult, as the group is good in mathe-
matics, and more students plan their further education in the STEM fields. The
students actually plan, work, research, draw and code helping each other after
some well-directed questions. It is challenging for me to be able to propose inter-
esting, good, useful mathematical problems for them both in the classes and in
the workshops.

I try to develop many competencies of the less gifted students of the group as
for the more gifted ones, as well. This is why I often use differentiating in their



Examining relation between talent and competence through an experiment ... 33

case, as well. They often get exercises that are somewhat easier, that we talk
over together, and we always start Skemp’s knowledge acquirement phases for
the first step. In their case, to keep up the interest, and to achieve the necessary
motivation, I try to create the descriptions of the exercises so that it fits their
areas of interests.

Being an IT faculty class, I put great stress on the application in practice.
If possible, T push them to use ICT tools, and I try to use the three practical
methods of developing talent both in classes and in the workshops.
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