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1.3. Cartometric knowledge and skills as a component
of cartographic literacy of schoolchildren

Cartographic literacy of schoolchildren is a complex of theoretical
cartographic and topographic knowledge and practical skills to work with a
map and other cartographic works. In a school geography course,
cartographic literacy of students is laid down at the initial stage of studying
the subject, and is in demand, formed and developed throughout the course of
geographical education, since it is based on the use of maps to study the
objects and phenomena displayed on them. The significance of maps in
teaching geography lies in the fact that, firstly, they replace for students those
geographical objects that are inaccessible for direct perception by
schoolchildren in reality (for example, the territory of individual countries),
and secondly, they form an image of the studied territory, and thirdly, maps
form students’ spatial thinking, which underlies numerous applied skills used
in everyday life [1, 3, 7].

Cartographic competencies formed in the school geography course can
be combined into two groups:

- the use of cartoids (maps and maps, topographic maps, terrain plans,
globes, relief maps, terrain profiles, block diagrams) for understanding the
spatial distribution, structure (composition), interaction and dynamics of the
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studied geographical objects and phenomena, as well as for spatial orientation
in specific local conditions;

- compilation of cartoids for the study of natural, economic and social
objects and phenomena [9, 10, 14].

In the practice of teaching geography, a triad of goal-settings has
traditionally developed regarding the cartographic competencies of students —
they must understand, read and know the map [11]. To understand a map
means to assimilate its fundamental properties as the main cartographic work.
To do this, there are special topics (section) in the initial course of geography,
introducing schoolchildren to the plan of the area and the geographical map —
their elements, types, methods of construction and analysis [8]. It is during
the study of this section that students form the concept of a map as a model of
the surface of a piece of terrain in the form of a reduced (made to scale),
generalized (using generalization and generally accepted conventional signs
and methods for mapping territorial objects and phenomena) image of the
Earth's surface on a plane. The main methodological feature of the formation
of knowledge about the map in school geography is the reliance on
interdisciplinary connections between geography and mathematics, on the
practical experience of students in using maps in elementary school or in
everyday activities, as well as on intra-subject connections expressed in the
transition to the map after considering the terrain plan. It is the initial study of
the terrain plan as one of the forms of representing the Earth's surface that is
the propaedeutic basis for the perception of the map as a more complex
abstract view of the terrain image. Acquaintance with the local plan and
methods of working with it enables schoolchildren to study elements similar
to those of a geographical map - scale, symbols, sides of the horizon and their
definition on a map and a local plan, measuring distances and displaying
unevenness of the earth’s surface (relief). Therefore, relying on knowledge of
the terrain plan, students receive information about the elements of a
geographical map — the mathematical basis, the cartographic image, the
equipment of the map and the elements of additional characteristics (inset
maps, diagrams, profiles, photographs, etc.). The most difficult problem that
schoolchildren face when getting acquainted with a geographical map is the
transition in their minds from the perception of space, which has three
dimensions, to its display on the map as a two-dimensional planar image.
Such a transformation of three-dimensional space into a plane, and in fact —
into a regular sheet of paper, is difficult for many schoolchildren due to the
still weak development of their spatial thinking and abstract perception [4,6].
Therefore, to explain the logical transition from a specific area to its display
in the form of a geographical map, it is necessary to use visual models (for
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example, transforming a globe into a geographical map by «cutting» it and
stretching the image onto a plane) or even a game simulation, such as a 3D
transformation space in 2D as a transition to another «reality» — from space to
plane, like a computer game, which is familiar to most modern
schoolchildren from feature films and games, video presentations or work
with the Google Earth application [13, 14].

The map understanding system also includes a «game of scales», when
the same territory can be displayed on maps of different scales, which allows
studying the same territory with varying degrees of accuracy and detail. This
method of working with a map is most actively used in the study of the
geography of continents and oceans, individual states, when small-scale
world maps make it possible to compare the territory under consideration
with neighboring regions, and larger-scale maps reflect more detailed
information about the area.

Based on the understanding of the map and its elements, practical skills
are built to read the map, i.e., to recognize the geographical reality by its
image on the map, to obtain with the help of it all the information necessary
in a particular educational or practical situation. Map reading takes two
forms:

a) understanding the features of the territory and creating a mental
image of the depicted territory, which is expressed in the description of the
territories according to the symbols;

b) revealing regularities and dependencies between geographical
objects and their features [2, 12].

The set of actions for reading a geographical map is based on the
following practical skills of the student: to understand conventional signs and
a cartographic grid; determine distances, coordinates, geographical position;
use maps of various projections and scales; to establish the relationship of
geographical objects.

Cartometry as a set of operations related to the use of a cartographic
image and the mathematical basis of a map for measuring coordinates,
lengths, angles, areas, volumes, shapes. The most common element of
cartometry in school geography was the determination of geographical
coordinates, which is laid down as a skill in the initial geography course, and
fixed at the skill level in subsequent years. To do this, it is advisable to use
the algorithmization of schoolchildren’s educational actions, which allows
them to develop a clear and definite sequence of operations, and in the future,
by exercising on the cards, to bring the formed skill to the level of skill. As
such an algorithm, we can propose the following plan for determining
geographic coordinates:
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1. Find an object on the map.

2. Determine in which hemisphere — Northern or Southern — it is
located.

3. Find the latitude of the parallel where the object is located and write
it down (north latitude or south latitude).

4. If the object is located between the parallels, you must:

- determine the closest parallel to the object from the side of the
equator;

- determine the number of degrees from this parallel to the object;

-add the resulting number of degrees to the latitude of the found
nearest parallel and write down the geographical latitude (northern latitude or
southern latitude).

5. Determine whether the object is located in the Western or Eastern
Hemisphere.

6. Determine the longitude of the meridian on which the object is
located and write it down (west longitude or east longitude).

7. If the object is located between the meridians, you must:

- to determine the meridian closest to the object from the side of the
zero (initial, Greenwich) meridian;

- determine the number of degrees from this meridian to the object;

- add the resulting number of degrees to the longitude of the found
nearest meridian and write down the geographic longitude (west longitude or
east longitude) [5].

Cartometric techniques in school geography are also represented by the
ability of students to determine the length of lines using a ruler and compass-
measuring device, curvimeter; find the area of geographic areas on the map
and terrain plan using a palette or measuring tools; set the azimuth using a
protractor. All these actions are of an applied nature and, in addition to the
ability to determine the absolute and relative heights of terrain points, the
relative position of objects relative to each other, form the basis of spatial
orientation using a map or terrain plan.

Cartometric knowledge and skills of schoolchildren are becoming
more complex, expanding and supplemented by morphometric ones.
Morphometry, which is a set of techniques for determining and analyzing
forms, density, density and depth of relief dissection, is based on displaying
the unevenness of the earth’s surface using contour lines on the terrain plan
and a scale of heights and depths on geographical maps.

On the basis of data on the absolute height of two points of the terrain
depicted on a plan or on a map, it is possible to determine the features of the
dissection of the relief as height amplitudes. A more complicated
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morphometric technique is the determination of the absolute height of the
source and mouth of the river from a geographical map or on a terrain plan
and the calculation of the height of the fall of the river and its slope based on
their data. The greatest difficulty is the ability to build a terrain profile (for
example, a river valley) using a map and a terrain plan.

Thus, cartographic knowledge forms the necessary foundation for the
study of all school geography, since it forms in schoolchildren an
understanding of the essence of geoimages and important learning skills for
working with them, which are in demand throughout the training, in everyday
life and future professional activities. In the process of teaching geography,
students master the ability to use the scale when measuring and depicting
distances, find geographical coordinates, compile descriptions of individual
components of nature using general geographical and special maps, identify
features of the development of economic sectors, establish cause-and-effect
relationships, give a comprehensive description of individual territories,
countries, economic regions. However, as the practice of pedagogical activity
shows, often teachers in their lessons use only traditional tasks related to
determining the geographical coordinates of objects or, conversely,
establishing the location of an object by its coordinates; measuring distances
and orienting on a map. In order to increase the creative orientation in the
study of the subject, students can also be offered a number of project tasks on
cartographic topics, which will significantly expand the competence of
students and their horizons, increase interest in the subject and introduce an
innovative component into the educational process.

The formation of cartographic literacy and the culture of performing
cartographic images should be carried out consistently. An important role is
played by practical tasks related to work on contour maps and geographic
atlases. They develop memory, attention, artistic imagination and spatial
perception, contribute to the memorization of the cartographic content and
localization of the studied objects. Work on contour maps is always creative
in nature, therefore it requires accuracy and accuracy, compliance with the
rules and principles of mapping. The geographic maps of atlases, depending
on their subject matter, display the essential features of the mapped territory,
which facilitates its visual representation, and the information «read» from
them constitutes an important basis for the content of the subject.
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1.4. The role of industrial practice in the formation of professional and

pedagogical competence of the future teacher of geography

Modern higher pedagogical education in Ukraine is at the stage of

transition to a more flexible system of pedagogical education, which
provides for the level implementation of individual professional trajectories
of development of future teachers. The problem of personal and
professional development of the future teacher of geography as a competent
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