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Introduction

The principle of historicism is one of the leading principles used in all fields of
science including in pedagogical science and it contributes to the identification of the
essence of complex phenomena, also to identification of an objective picture of their
development. The principle of historicism becomes particularly important in terms of
handling the heritage of the past and its modernization in the modern world. A possibility,
a practicability and a necessity of introducing historical materials into the learning process
reflects the main idea of using of the principle of historicism in education system. The
realization of the principle of historicism in teaching allows forming of the pupils', not only
systems of specific subject-historical knowledge, but also:

e forming of the pupils' scientific outlook and natural scientific style of thinking;
e developing their cognitive interest, research abilities, creativity;

e forming of the pupils' moral qualities;

e developing the pupils' erudition and common culture;

e developing their sense of patriotism and internationalism;

e involving them in cultural and spiritual values etc.

There are many papers devoted to studying features of realization and the
principle of historicism in teaching mathematics, music, chemistry, biology, physics and
other school subjects. According to the authors (Romanov; Eltay, Nur, 2013; Shestakova,
2010), inclusion of some details from the history of science to the content of the subject
contributes to the integrity, generality and systematic nature of knowledge. The principle
of historicism, being as a linking thread of the past and future, contributes to foster
respect to the achievements of the scholars of the past, who became founders of the
future brilliant discoveries in one or another field of the science.

In the modern context of mass globalization and rapid informatization of
education, and integration into the world education space, supported with the rapid
development of electronics, means for educational purposes and distance learning
technologies there are new models of education. One of the new models of education is
the cluster model of teaching because it enables going beyond the existing frames of the
classroom system and the realization of the process of teaching in the contemporary
information and technological and network infrastructure.

In cluster models of pedagogical education, Megaclass technology is considered
as the most promising means to improve quality of training of future subject teachers in
pedagogical higher education institution (HEI), continuous improvement of skills of
teachers in their professional activity in schools. Furthermore, in relation to pupils, it is a
means of increasing their motivation for cognitive activity and shapes their success in the
context of e-learning and distant communication based technologies (Ivkina et al., 2014).
The essence of the technology is a specific organization and running of a megalesson
simultaneously for several schools of the cluster with real-time participation of teachers
and students of pedagogical HEIs plus direct involvement of scholars, educators and
enterprise specialists. The common context is created using a videoconferencing system
and cloud services.

Modern education paradigms, opportunities of the Internet and mass media
allow carrying out megalessons at the international level, by unifying pedagogical HEls,
schools, enterprises of different countries into one international educational cluster. A
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good example of such kind of cooperation is the international educational cluster which
consists of Krasnoyarsk state pedagogical university named after V. P. Astafiev (KSPU
named after V. P. Astafiev, Krasnoyarsk, Russia), Kazakh national pedagogical university
named after Abai (KazNPU named after Abai, Almaty, Kazakhstan), Lesosibirsk pedagogical
institute — branch of Siberian federal university (LPI-SFU, Lesosibirsk, Russia), a number of
schools of Krasnoyarsk, Almaty, Lesosibirsk and Achinsk, and key representatives of an IT-
company.
Creation of such an international educational cluster allows addressing a number
of nowadays problems, existing in education system in general and in particular in
computer science and mathematics education system:
e insufficient conditions for successful globalization of the learning process;

e not an effective usage of all opportunities of e-learning using distant

communication based technologies;
e lack of the integration of education with science and life;
e low motivation of pupils to learn computer science and mathematics courses;
e lack of continuous pedagogical practice;
e insufficient conditions for continuous improvement of skills of school computer

science teachers;
e lack of direct connection of pedagogical HEI with schools (Pak, 2016;

Akkassynova, 2016).
Due to the international nature of the educational cluster the importance of

s is increased, also there is an opportunity for interactive communication,

megalesson
wider audience and

exchanging experiences, offering ideas, presenting themselves to a
getting independent assessment of your achievements, comparing yourself, your results
with a large number of communities, the implementation of joint project work etc.
Megalessons can be carried out on any subjects and topics. In the international
educational clusters a consideration of the lesson topics related to regional and national

e of interest. For example, with high didactical potential it is possible to carry

aspects ar
atics on the basis of

out integrated megalessons on computer science and mathem
learning mathematical heritage of the scholar, thinker and encyclopaedist al-Farabi (870-
950), whose heritage is alive today (Bidaibekov, Pak, Akkassynova, 2015).

At the turn of the 21st century — the century of information technology, there is a
great potential for presenting historical materials in a new role. The formation and
development of pupils' critical thinking/problem-solving, creativity, collaboration, ICT
literacy, leadership, curiosity, initiative and other skills of the 21st century contributes to
becoming a successful and competitive person in the labour market (The Boston
Consulting Group, 2015). Here integration in education plays a special role, as it makes
possible to provide actualization of interdisciplinary links, to improve pupils' outlook, to
instill research skills, to involve pupils into active cognitive activity etc. Following on from
the above, it is considered to be important to learn the mathematical heritage of al-Farabi
within the integrated megalesson on computer science and mathematics in the
educational cluster using modern information technologies (Bidaibekov et al., 2015, 63). It
enables providing an effective realization of the principle of historicism in teaching these

school subjects.
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The possibilities of applying the principle of historicism through
the Megalesson technology

Among the mathematical works of al-Farabi his geometric treatises titled “The
Book of spiritual skillful techniques and natural mysteries about the intricacies of
geometric shapes” (Esenov, 1972) take particular place.

Geometric treatises of al-Farabi were entirely devoted to geometric constructions
which are important in land surveying, architecture, engineering and geodesy; they consist
of 10 books (makalat). As it is seen from the title they were created for application of
geometry to the various issues of practice.

Al-Farabi in these treatises paid special attention to the geometric construction
algorithms which corresponds to the general nature of the Medieval East's mathematics,
which was first of all computing mathematics, a set of computational algorithms for
solving arithmetic, algebraic, geometric problems.

Al-Farabi in his treatises identifies a series of problems devoted to elementary
constructions with the help of compass and ruler. Among them: 1) finding the center of a
circle; 2) complement of an arc to a full circle; 3) construction of a tangent to a circle from
the exterior points; 4) construction of a tangent to a circle from the interior point; 5)
construction of a segment between the sides of the triangle and which is parallel to the
third side and equal to the given segment; 6) holding a segment between the sides of the
triangle which is parallel to the third side and equal to the segment, intercepted from the
one of sides; 7) holding a segment between the sides of the triangle which is parallel to
third segment and equal to the segment, intercepted from one of the sides and some
given segment; 8) construction of a triangle which is equal to another triangle.

The geometric construction problems constitute one of the content lines of a
school geometry course and they are considered to be an essential element of teaching
geometry, its integral part.

There are many difficulties in teaching to solve such problems. According to the
analysis of scientific and methodical research on the issues of their teaching these
difficulties first of all, are associated with a small number of problems offered by modern
textbooks on geometry, limited time for their learning, and lack of effective teaching
methodology. Therefore, the issues associated with providing the need for a sufficient
number of special problems of construction are very important. On the one hand, they
contribute to develop pupils' cognitive interest, research skills, logical thinking, and on the
other hand, they are directed to the formation of the concepts and mastering of theorems
of planimetry.

The geometric treatises of al-Farabi include a significant amount of task material
which can satisfy this need. There are given construction algorithms of all these problems
without any proofs.

Justification of them from the point of modern mathematics requires usage of huge
amounts of some details from geometry which contributes to their consolidation and
deeper mastering of the theoretical material by the pupils, generalization and
systematization of their knowledge. Geometry is a deductive course at school and
construction problems facilitate its mastering.

Certainly, all these and other construction problems of al-Farabi are worth of
studying, proving and using in modern mathematics education, as within compulsory
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element of the educational environment of megalessons, transforming it into an open
project and constantly developing environment, available to all participants of the
educational process in the cluster. The cluster participants put all necessary materials for
megalessons: megalessons scenarios, electronic books, audio and video materials,
illustrative and demonstration materials, methodical recommendations, additional
literature, textbooks etc. in the educational “cloud”; and they (as far as access them) can
edit, comment, and read them.

The usage of Internet services which are more appropriate for conducting collective
activities of the pupils groups during executing learning tasks contributes to the
development of skills of working in a group: communication with group members, division
of roles, performing own functions, exchange of opinions, ideas, etc. There are many such
services, for example, Lino it, LearningApps.org, Twiddla, MindMeister, RealtimeBoard and
others. All of them are online services and their standard versions are quite free. They are
used as an online blackboards equipped with various hands-on tools, which allow to add
record, audio, video materials, pictures, documents of different types, to make notes, to
glue stickers, to insert calendar, to visualize ideas, to develop them and share them with
others, to invite your friends for joint work, to chat with other participants during working
etc.

The main aim of the international integrated megalesson — is popularization of
the mathematical heritage of al-Farabi, improvement of the pupils' interest in world
history and culture.

Conclusion

At the contemporary stage of the modernization of the educational system, one of
the effective ways of realizing the principle of historicism is exemplified through teaching
computer science and mathematics using the scientific heritage of al-Farabi. This is
feasible in the context of cluster education model. The elaborated way of realizing the
principle of historicism through the cluster model of teaching contributes to a wide
popularization of the mathematical heritage of al-Farabi, supports pupils' interest in world
history and culture and impacts the quality of their training.
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Realization of the Principle of Historicism in Educational Clusters

Abstract

Using the example of an international educational cluster of pedagogical universities and
schools of Kazakhstan and Russia this paper rethinks the possibilities for realizing the
possibility of applying effective distance learning technologies in the context of open e-
learning. Furthermore, authors indicate other options, like integration of education and
science, and cooperation between students, teachers and professionals. The cluster
approach in the example of “Megaclass” technology, whose essence is organization and
realization of megalessons simultaneously in several schools and institutions with the
involvement of all participants of the educational clusters. They participate via video-
conferences and cloud services, the use of which enables organizing continuous
pedagogical practice and success of both teachers and students. These assumptions are
exemplified in teaching mathematics based on the heritage of al-Farabi. The authors
presuppose that the realization of megalessons in the study of the mathematical heritage
of al-Farabi will enable inter-subject connections between computer science and
mathematics.

Keywords: an international educational cluster, Megaclass technology, megalesson,
pedagogical practice, mathematical heritage.

169




