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FOUR BASIC TRIANGLE CENTERS AND LOCI

SALEHI, SAEED!

1 University of Tabriz, Tabriz, Iran.
root@SaeedSalehi.ir

Abstract. Although various and interesting proofs have been presented for
the concurrency of altitudes and medians of a triangle, in this paper we prove
these two theorems by using the concept of geometric loci, by first showing that
each altitude and each median of a triangle is a locus of some interesting points
in the plane or inside the triangle, and then by using this, we give a proof of
the concurrence of the three altitudes and the three medians. In the same way,
we present proofs for the theorems of Carnot and Ceva.
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ON THE BIVARIATE SYMMETRIC POLYNOMIALS AND
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Abstract. In this paper, we first introduce and investigate the symmetric
polynomials and then, the features and underlying theorems are expressed.

In addition, we discuss applications of these polynomials in solving equations,
systems of equations, inequalities, inverse equations, and divisibility.

The main objective of this research is to explain the prominent role of bivari-
ate symmetric polynomials in different fields and provide practical examples to
understand these issues better.
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FROM DECISION-MAKING TO SCHEMA-BUILDING:
COMBINING CONSTRUCTIVISM, DECISION-MAKING, AND
MENTAL SCHEMAS IN MATHEMATICS EDUCATION TO
ENHANCE MATHEMATICS TEACHING AND LEARNING
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Abstract. This article aims to present a new teaching style in mathemat-
ics education by analyzing the dynamic interaction of three key components:
“decision-making, constructivism, and mental schemas.” Based on the findings,
decision-making education, as the process of designing options, analyzing condi-
tions, and evaluating consequences before making a decision, plays a pivotal role
in the formation of cognitively flexible schemas in the context of constructivism.
The proposed conceptual model shows that by designing conflict-provoking and
problem-oriented situations in the “zone of proximal development,” the teacher
encourages students to consciously choose strategies, receive active feedback,
and reconstruct solutions. This process not only strengthens the relational un-
derstanding of concepts (as opposed to instrumental understanding), but also
leads to the formation of stable and transferable schemas through scenarios
such as choosing a solution method, error analysis, and problem design. A
report of practical experience in a low-motivated classroom confirms the effec-
tiveness of this framework in increasing students’ self-efficacy, critical thinking,
and responsibility.
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Abstract. Mathematics education at the secondary level in Iran faces nu-
merous structural challenges that limit students’ opportunities for meaningful
learning. This study seeks to identify the main barriers affecting the teaching—
learning process of mathematics within the Iranian educational system. It
also explores the gap between the goals outlined in national policy documents,
such as the Fundamental Reform Document of Education, and the realities
experienced in classrooms. The study is grounded in the framework of the
Anthropological Theory of the Didactic, using the scale of levels of didactic
codeterminacy. A narrative inquiry approach is adopted to examine mathe-
matics teachers’ perspectives in relation to global principles proposed by the
National Council of Teachers of Mathematics. Data were collected through
semi-structured interviews with six secondary mathematics teachers. The find-
ings reveal multi-level challenges, from societal factors to pedagogical practices,
including resource inequality, ineffective human resource policies, misalignment
between teachers’ expertise and assigned subjects, and the promotion of stu-
dents without conceptual mastery. Overall, the results highlight the need for
structural and systematic reform to improve the quality of mathematics educa-
tion in Iran.
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Abstract. The most distinctive characteristic which differentiates mathe-
matics from the various branches of empirical science, and which accounts for
its fame as the queen of the sciences, is no doubt the peculiar certainty and
necessity of its results. In this way, Hempel described a specific feature of
modern mathematics. Hempel traced this certainty and this necessity back
to the consideration that after Hilbert mathematics has developed towards a
formal-abstract science, which does not need ontological bounding to reality
(physical space) anymore but is based solely on logical consistency. However,
at school mathematics still is not and cannot be taught in this abstract form
for various reasons, here the usage of illustrative material, diagrams and real-
world application is essential. From a constructivist point of view, students
in this environment construct a so-called “empirical-concrete” mathematical
worldview on the basis of real objects than a “formal-abstract” worldview as
it is described by Hempel. This “empiricalconcrete” mathematical worldview,
on an epistemologically level, is quite close to the natural sciences; one could
speak of mathematics in modern school as something like a “quasi-natural sci-
ence”. Questions regarding core beliefs, terms and processes of natural sciences
(education) in general and physics (education) in particular are of eminent im-
portance to mathematics teachers from this point of view and open a whole
range of possibilities for further discussions and cooperation at the crossroads.
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