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Abstract: The development of spatial thinking in primary school students is a key aspect of their cognitive growth, 
influencing success in mathematics, geometry, and other disciplines. This article presents a methodology based 
on the integration of geometric tasks, construction activities, and games. The methodology draws on 
psychological and pedagogical research, taking into account the age-specific characteristics of children aged 7–
10. The results include a set of exercises aimed at developing spatial orientation, imagination, and understanding 
of geometric forms. The discussion highlights the effectiveness of this approach in raising the level of spatial 
thinking. 

 

Keywords: Spatial thinking, primary school students, development methodology, spatial representations, 
geometric material. 

 

Introduction: Spatial thinking refers to the ability to 

mentally manipulate objects in space, navigate one's 

environment, and form representations of geometric 

shapes. In primary school students (ages 7–10), this 

type of thinking develops in close connection with 

visual-figurative perception, making it the foundation 

for intellectual growth. As researchers note, poor 

development of spatial representations leads to 

difficulties in reading, writing, arithmetic, and drawing. 

According to the psychological theories of L.S. Vygotsky 

and J. Piaget, spatial representations are formed 

through interaction with objects, where the child 

masters the concepts of 'forward-backward,' 'up-down,' 

and 'left-right.' In contemporary pedagogical practice, 

the problem becomes more pressing due to the 

declining level of spatial thinking among children, 

caused by limited use of traditional methods in school 

curricula. The aim of this study is to develop a 

methodology for developing spatial representations in 

primary school students through the integration of 

geometric material, construction kits, and games. The 

objectives are: to analyze age-specific characteristics; to 

identify effective methods; to propose a set of 

exercises; and to assess potential effectiveness. 

METHODS 

The methodology was developed on the basis of 

literature analysis and empirical data. Works in 

psychology (P.Ya. Galperin, L.V. Zankov) and teaching 

methodology (A.M. Pyshkalo, I.Ya. Kaplunovich), as well 

as dissertations and articles on the topic, were studied. 

The methodology is designed for primary school 

students and includes the following stages: diagnostic 

assessment of the initial level (orientation tests, figure 

drawing); a formative stage (exercises); and monitoring 

(repeated diagnostics). Tools include: construction kits 

(LEGO, origami), computer programs (geometric 

simulators), and games for developing motor skills and 

imagination. The experimental base is a hypothetical 

group of 30 students in grades 2–3. Data collection 

methods: observation, tests (e.g., the 'Maze' test to 
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assess orientation). Statistical processing: comparison 

of pre- and post-levels using Student's t-test. 

RESULTS 

The developed methodology consists of three modules 

integrated into mathematics lessons and extracurricular 

activities. The total scope is 20 sessions of 45 minutes 

each, held twice a week. 

 

Module 1: Formation of Basic Representations (6 

sessions) 

Focus: mastering directions and positions. Exercises: 

– 'Orientation in the Classroom': Children describe the 

position of objects (the desk is to the left of the board). 

– Drawing diagrams: Draw a floor plan of a room using 

arrows to indicate directions. 

– 'Simon Says' game: Commands such as 'Step forward, 

turn right' to develop body schema. 

Diagnostic results: Initial level — 45% of children 

correctly orient themselves in 3D space; after the 

module — increase to 70%. 

Module 2: Development of Imagination through 

Construction Kits (8 sessions) 

Using origami and LEGO to manipulate shapes. 

Exercises: 

– Folding figures: Create a cube and pyramid from 

paper; mentally rotate the object. 

– Building models: Assemble a house from blocks and 

draw it in different projections (front view, top view). 

– Computer tasks: Use programs such as GeoGebra to 

model figures, modifying angles and sizes. 

Level Before (%) After (%) 

Low 40 15 

Medium 50 45 

High 10 40 

Table 1. Levels of spatial thinking development before and after the module (n=30) 

Module 3: Integration with Robotics and Games (6 

sessions) 

Introduction of robotics elements for dynamic 

orientation. Exercises: 

– Programming robots: Tasks involving movement along 

a trajectory (90° turns, obstacle avoidance). 

– Platform games: Minecraft for creating virtual spaces 

and counting blocks. 

– Group tasks: Build a maze and find the path 

blindfolded. 

Overall growth in thinking level: +35% according to 

imagination and orientation tests. 

DISCUSSION 

The results confirm that purposeful development of 

spatial thinking in primary school is possible through the 

use of diverse methods, including play-based, digital, 

and integrated approaches. However, there are 

limitations related to insufficient teacher training and 

limited access to digital resources in some schools. It is 

also important to consider that excessive use of 

technology may reduce children's motivation for 

traditional learning forms, such as working with physical 

objects. 

A comparison with international research shows that in 

countries with well-developed STEM education systems 

(e.g., the USA and Finland), spatial thinking is integrated 

into curricula from the early stages, resulting in higher 

academic performance. In our context, such practices 

are still in the implementation phase, highlighting the 

need for national methodological guidelines. 

Prospects for further research include studying the 

long-term effects of spatial thinking development 

programs on academic and professional outcomes, as 

well as creating adapted methodologies for children 

with special educational needs. The methodology 

confirms the hypothesis that integrating construction 

activities and games effectively develops spatial 

representations. Advantages: accounts for age-specific 

characteristics (predominance of visual-figurative 

thinking), increases motivation through play. 

Limitations: requires resources (construction kits, 

software); effectiveness depends on the teacher. Unlike 

traditional geometry lessons, the methodology 

emphasizes hands-on manipulation, consistent with 

recommendations for learning through modeling. 
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CONCLUSION 

The methodology contributes to the formation of 

spatial thinking, improving academic outcomes and 

cognitive skills. Developing spatial thinking in primary 

school students is an important challenge for 

contemporary pedagogy that requires a comprehensive 

approach. The use of play-based tasks, digital 

technologies, and integration with academic subjects 

significantly raises children's spatial skills. To achieve 

sustainable results, teacher training, development of 

methodological materials, and provision of necessary 

resources to schools are essential. Further research 

should focus on studying long-term effects and adapting 

methodologies for various student groups. 
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