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METHODS OF DEVELOPING STUDENTS’ SPATIAL THINKING ABILITIES IN
DRAWING LESSONS
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Abstract: This article examines effective methods, pedagogical approaches, and didactic
technologies that serve to develop students’ spatial thinking in drawing lessons. Spatial thinking
is the ability of students to mentally model the shape, position, size of objects in space, and the
relationships between them, and plays a central role in the formation of technical and engineering
competencies. The study analyzed the effectiveness of traditional and innovative methods, the
level of complexity of graphic tasks, the effectiveness of visual aids, and the impact of the use of
information and communication technologies on student thinking. Based on the results of
practical experience, conclusions are given on improving the educational process that serves to
develop spatial thinking.

Keywords: spatial thinking, drawing, graphic image, technical thinking, didactic methods,
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In the current rapidly developing technological development, preparing students for a
specific type of thinking - spatial, technical and creative thinking - is recognized as one of the
main tasks of the education system. Spatial thinking forms the student’s ability to imagine, model
and analyze a three-dimensional object based on two-dimensional graphic images. This serves as
the foundation for successful work in such professional areas as engineering, architecture,
technology, computer graphics in the future. The science of drawing plays a key role in the
formation of these competencies, as it develops students’ analytical and visual thinking by
creating projections of spatial objects, reading them and comparing them.

This article systematically studies methods that serve to develop students’ spatial thinking
in the process of drawing lessons, analyzes the practical effectiveness of educational technologies,
and discusses them on the basis of experimental work. The research is aimed at developing
practical proposals for improving the methodological foundations of drawing education and
increasing students’ graphic literacy.

Scientific research on the issue of spatial thinking in drawing lessons was studied by
psychologists such as J.Piaget, L.Vygotsky, D.Bruner, whose studies shed light on the cognitive
foundations of the gradual formation of spatial imagination, strengthening visual perception, and
developing graphic thinking. In modern pedagogy, scientists such as A.Abdullayev,
M.Makhmudov, S.Mustafakulov have studied the methodology of drawing education, the
application of the principles of demonstration, and the impact of graphic tasks on student
creativity.

Methodologically, the research was conducted in the following stages:

analysis of existing scientific and methodological sources on the topic;

determine the level of spatial thinking of students in the process of completing practical

tasks in drawing;
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conducting test lessons based on demonstration models, geometric shapes, 3D programs,
and AR technologies;

conducting diagnostic tests and observations to measure lesson effectiveness;

Statistical analysis, comparison, and conclusion of experimental results.

This study used a combination of qualitative (observation, interview, activity analysis) and
quantitative (statistical processing of test results) methods.

The study assessed the students’ spatial thinking skills at the initial, intermediate, and final
stages. When comparing traditional methods (drawing on the board, measuring, and drawing
projections) with innovative methods (3D visualization, modeling programs, and AR
applications), it was observed that the spatial thinking skills of students in the second group
developed much faster and more effectively.

Table 1 below reflects the initial diagnostic results.

Table 1. Initial spatial thinking indicators of students (in percent)

Indicators HighMedium{Low
Ability to read projections 18%| 42% 40%
Visualizing a spatial object 15%| 38% 47%

Identifying errors in a drawing 20%| 36% 44%
Three-dimensional figure modeling|12%/| 33% [55%

The visual models, 3D programs (SketchUp, AutoCAD School Edition), AR visualization
tools, and transformation exercises used in the experiment significantly developed students’

spatial thinking. It was observed that students became more active in imagining the shape of a
three-dimensional object, converting it into a graphic image, and creating complex projections.
Table 2 below shows the final results of the experiment.
Table 2. Changes in students’ spatial thinking after using new methods

Indicators HighMedium{Low
Ability to read projections 46% (39%  |15%
Visualizing a spatial object 49% 37%  |14%

Identifying errors in a drawing 52% 34%  |14%
Three-dimensional figure modeling[48% [40%  [12%
The results showed that spatial thinking is especially effectively developed through the

tfollowing techniques:

- Tasks based on 3D modeling;

- spatial transformation exercises (rotation, translation, projection);

- use geometric models of real objects;

- Use of AR and VR technologies;

- graphic dictation, project assighments, combinatorial analysis exercises.

These methods encourage students to be active, increase their interest in drawing, enhance
their creative thinking, and strengthen their technical skills.

The development of spatial thinking in drawing lessons is one of the integral directions of
the modern educational process. Spatial thinking not only forms the skills of drawing and reading
drawings, but also expands the technical thinking, logical thinking, ability to solve problem
situations, creative approach and imagination of students. The results of the study show that the
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combined use of innovative teaching technologies, along with traditional methods, forms
students’ thinking more deeply. In particular, the use of 3D modeling programs, AR visualization,
the use of geometric models of real objects, and exercises based on the transformation of
projections significantly increase the level of spatial thinking in students. The results of the
experiment confirmed that the students’ skills in reading projections, imagining three-
dimensional figures and reflecting them in drawings have significantly improved.

It is also necessary to use practical tasks, problem tasks, and project work in drawing lessons
that encourage students to think independently and require an analytical approach. Gradual
increase in the level of complexity of graphic tasks, taking into account the individual abilities of
students, and strengthening interdisciplinary integration also have a positive effect on the
development of spatial thinking. The results of the article offer methodological recommendations
for teachers and serve to further strengthen the place of drawing in the educational process.
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