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OCOBJIMBOCTI 3ACTOCYBAHHS LEGO-TEXHOJIOT I/
B OCBITHBOMY NMPOCTOPI HOBOI YKPAIHCbKOI LLKOJIN:
TEOPETWUYHWIA | MPAKTUYHWUIA ACNEKTH

AHoTauiga. Ctatra npucesyeHa npobnemi 3actocyBaHHs LEGO-TexHonorili B 0CBiTHEOMY NpocTopi HOBOI yKpaiHCLKOI LKOMN.
Ha oHoBi BMBYEHHSI OXepenbHOi 6a3n Ta peaynbTaTiB MPOBEeOEHOr0 A0CAHIOKEHHS 3p0OSIEHO BMCHOBOK, LLO 3aCTOCYBaHHS
LEGO B OCBITHBOMY MPOLIECi MOYATKOBOI LUKONAW A€ 3MOry BYMTENEBi PO3KPUTK Mi3HABASIbHI MOXIIMBOCTI KOXHOMO Y4HS,
SKUA € cyH’eKTOM OCBITHBOrO Mpoecy. JoeeaeHo, wo BukopucTaHHa LEGO e edekTMBHMM nif, Yac pO3BUTKY MOBJIEHHEBUX,
MaTeMaTUYHUX, MNPUPOAHMYMX, TEXHOJIOMYHUX, CoUujanbHUX | 340pOB'A30epexyBasibHNX, TPOMAASHCLKMX Ta ICTOPUYHKX
KOMMETEHTHOCTEN | «HAaBYaHHA 4epes3 rpy» MOXJIMBE 3 KOHCTpykTopom LEGO. Oxpim Toro, LEGO-TexHonorii Ha ypokax y
MoYaTKOBIl LUKONI aKTWBI3YIOTb PO3BUTOK NaM'aTi, yBaru, ysBW, JIOMYHOMO MUCIIEHHS, CNPUSIOTL BCTAHOBMEHHIO 3400yBavyaMm
OCBITW 3aKOHOMIPHOCTEN. FK MoKaszanu pes3yfbTaTy HALOoro AOCHIIKEHHS, Y4UTeni no4aTkoBumx knacis M. Kofiomui epekTnBHO
BMKOPUCTOBYIOTb LEGO-TexHonorii Ha ypokax nig, 4yac paHKOBMX 3yCTPiven, Ans OpraHisauii HaByasibHOI Ta AOCHIAHULBKOI
DiSINbHOCTI; N9 akTyanisauii OMnOpHWX 3HaHb Ta XWTTEBOrO AOCBiAY YYHIB; O CMPWUIAMAHHS i OCMUCHEHHS HaBYanibHOMO
mMartepiany; 4ns y3arajibHeHHs Ta cMcTtemMaTmn3aadii 3HaHb, YMiHb Ta HaBMYOK Y4HIB; ons pednekcii Towo. HanvacTiwe Ha ypokax
«{ pocnimxylo CBiT» negarorn 3actocoBytoTb LEGO-TexHonorii ong ysaranbHeHHs Ta cuctemartmaauii 3HaHb — 83,3%, ons
pednekcii — 66,7%, nig yac NPoOBEAEHHS PaHKOBUX 3ycTpivyen — 55,6%, oaa akTyanidauii OMOPHUX 3HaHb, YMiHb Ta HABUYOK —
47,2%, nnsg cnpuiiMaHHs Ta OCMUCIEHHS! HOBOIO HaBYanbHOro Matepiany — 36,1%. LEGO-TexHonorii AaioTb 3MOry opraHisyBatm
SK poHTaNbHY POBOTY MOMOAWNX LIKONSPIB, CNPSIMOBAHY Ha BUBYEHHS OOpaHMX TEM, Pi3HUX NPEOMETIB y MeXax KJacHO-
YPOYHOI cucTeMu, Tak i camocTiliHy TBopYy po6O0Ty, NPOekTHY GopMy opraHisauii 3aHaTb. OpraHizauis HaBYasibHO-iIrPOBOI
NiANLHOCTI BMMarae Bifl, yYMTens BianoBioHOI METOAMYHOI KOMMNETEHTHOCTI Ta BUCOKOI MaliCTepPHOCTI, o6 3HanTn y rpi 3 LEGO
Oyab-9KNA METOA, HABYAHHS.

Kntouosi cnoBa: LEGO-TexHONOrii; MOMOALIMIA LIKONAP; NoYaTkoBa LIKOSIA; YHUTENlb NOYaTKOBUX K1aciB; rpa; iHTerpoBaHuii
KypC «% pocnioxylo CBiT»; (GOPMYyBaHHS MOBJIEHHEBUX, MaTEMATUYHUX, MPUPOOHNYMX, TEXHOJNOMYHUX, COLaNIbHUX i
3[0pOB’a306epexyBasibHNX, FPOMaOAHCbKUX Ta iICTOPUYHUX KOMNETEHTHOCTEN.

PECULIARITIES OF USING LEGO-TECHNOLOGIES IN THE EDUCATIONAL SPACE
OF A NEW UKRAINIAN SCHOOL: THEORETICAL AND PRACTICAL ASPECTS

Abstract. The article is devoted to the problem of using LEGO technologies in the educational space of the New Ukrainian
School. On the basis of the study of the source base and the results of the research, it is concluded that the use of LEGO in
the educational process of primary school allows the teacher to reveal the cognitive capabilities of each student who is the
subject of the educational process. It is proved that the use of LEGO is effective in the development of speech, mathematical,
natural, technological, social and health, civic and historical competences and that «learning through play» is possible with
LEGO. In addition, LEGO technologies in primary school lessons activate the development of memory, attention, imagination,
logical thinking, and help students to establish patterns. According to the results of our study, primary school teachers in
Kolomyia effectively use LEGO technologies in the classroom during morning meetings, to organise learning and research
activities; to update students‘ background knowledge and life experience; to perceive and comprehend educational material;
to summarise and systematise students’ knowledge, skills and abilities; to reflect, etc. Most often, teachers use LEGO
technologies in «l Explore the World» lessons to summarise and systematise knowledge (83.3%), for reflection (66.7%),
during morning meetings (55.6%), to update basic knowledge, skills and abilities (47.2%), and to perceive and comprehend
new learning material (36.1%). LEGO technologies make it possible to organise both frontal work of younger students aimed
at studying selected topics and various subjects within the classroom system, as well as independent creative work and
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project-based learning. The organisation of educational and gaming activities requires the teacher to have appropriate
methodological competence and high skill to find any teaching method in a LEGO game.

Keywords: LEGO-technologies; primary school student; primary school; primary school teacher; game; integrated course «I
Explore the World»; formation of speech, mathematical, natural, technological, social and health, civic and historical competences.

INTRODUCTION

Formulation of the problem. In the context of reforming primary education and implementing the New Ukrainian
School (NUS) in the direction of humanising education, primary school teachers are required to find the optimal
combination of means, methods and forms of pedagogical influence on students, and to awaken in them a strong
interest in learning about the world. According to the New Ukrainian School Concept, child-centeredness plays a
leading role in primary education. This principle is understood as the maximum approximation of education and
upbringing of a particular child to his or her essence, abilities and life plans. The State Standard of Primary General
Education envisages the organisation of the educational process using an activity-based approach on an integrated
subject basis with a predominance of game methods in the first cycle (grades 1-2) and an integrated subject basis in
the second cycle (grades 3-4) (State Standard of Primary Education in Ukraine 2018). The main features of learning
in the New Ukrainian School Concept are as follows: «learning will be organised through activities, playful methods
both in and out of the classroom...» (New Ukrainian school: a guide for teachers, 2017, pp. 19-20). According to
the State Standard of Primary Education, ‘the purpose of primary education is the comprehensive development of
the child, his or her talents, abilities, competences and cross-cutting skills in accordance with age and individual
psychophysiological characteristics and needs, the formation of values, the development of independence, creativity
and curiosity’ (State Standard of Primary Education in Ukraine, 2018).

An important task of modern education is to rethink the factors that determine the quality of the educational
process in primary school, to introduce innovative teaching tools, methods and technologies, among which LEGO is of
great importance, which modern scientists consider as a teaching tool, method and technology.

The analysis of recent research. Despite the fact that the issue of using LEGO in the educational process of
primary school has been studied by various scholars (O. Roma is the author of the dissertation «Preparing Primary
School Teachers in the System of Postgraduate Education for the Implementation of Game-Based Teaching Methods
with LEGO» (Roma, 2020); the importance of play for teaching younger students is highlighted in the works of P.
Koposov (2021), O. Savchenko, O. Dychkivska, and Bibik. Koposov (Koposov, 2021), O. Savchenko, |. Dychkivska,
N. Bibik (Bibik, 2022; New Ukrainian school, 2017); LEGO as a means, method and technology of teaching in
primary school was considered by T. Zaporozhchenko, K. Myroshnychenko (Zaporozhchenko, & Myroshnychenko,
2023); features of LEGO technologies as a means of development of primary school students were analysed by A.
Rakhmanina (Rakhmanina, 2021); L. Romanenko, N. Volovenko highlighted the use of LEGO technology in primary
school mathematics lessons (Romanenko, & Volovenko, 2020); methodological recommendations for the use of LEGO
in the educational space of the NUS were proposed by O. Roma. Roma (Playing in a new way, studying in a different
way, 2018; Six bricks in the educational space of the school, 2018), N. Sirant (Sirant, 2020), etc.), there is a need for
a deeper analysis of the problem of using LEGO technology in the educational process of primary school.

AIM AND TASKS RESEARCH

The aim of the article is to reveal the main aspects of using LEGO construction sets in primary school in the
context of the New Ukrainian School.

RESEARCH METHODS

The following methods were used in the study: analysis of scientific sources on the use of LEGO construction sets in
primary school; empirical research methods: observation, comparison, questionnaire survey of primary school teachers;
methods of statistical analysis: correlation analysis, content analysis.

RESEARCH RESULTS

The State Standard (2018) provides for the organisation of the educational process of the New Ukrainian School using
an activity-based approach on an integrated basis (State Standard of Primary Education in Ukraine, 2018). The NUS
concept directs teachers in their work with younger students to make extensive use of the latest technologies, methods,
tools and forms of learning based on game and research activities (New Ukrainian School, 2017). The importance of game
activities in the organisation of the educational process with younger students in psychology and pedagogy has been
proven both at the theoretical and practical levels. However, the methodology of organising educational and game activities
requires even more systematisation and coverage due to the fact that this aspect has reached the level of not only the
personal initiative of a scientist or teacher, but has become a requirement of regulatory documents on the organisation of
the educational process in primary school (Bibik, 2022; Koposov, 2021; Roma, 2020).

Taking into account the factors of quality primary education: «full and timely coverage of all children of primary
school age with education; diverse use of the achievements of the preschool period; modernisation and improvement
of the educational environment; introduction of methods of personality and competence-based learning, education and
development of younger students; technological teaching methods» (New Ukrainian School, 2017), we can conclude that
a necessary condition for achieving quality results in primary education is possible only if the game is introduced into the
educational process of primary school.
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According to the research of O. Roma, it was «with the introduction of the NUS Concept and the signing of the
Memorandum of Understanding (2018) between the Ministry of Education and Science of Ukraine and The LEGO
Foundation that a new educational strategy based on the integrative approach of «learning through play» entered the
professional activity of primary school teachers, which combines child-oriented, accompanying and teacher-oriented
learning in accordance with the characteristics of playful learning experiences and combines active learning, experimental
and guided discovery learning, inquiry learning, problem-based learning, project-based learning» (Playing in a new way,
studying in a different way, 2018; Roma, 2020, p. 72-73).

The integrative approach of «learning through play» focuses primarily on the teacher's use of any objects and materials
from the environment to create a playful situation, but the basic means by which playful methods acquire their special
educational and developmental capabilities are LEGO bricks. Let's focus on the general characteristics of LEGO bricks
resources for the comprehensive development of children in educational institutions of Ukraine.

In accordance with the Memorandum of Understanding between the Ministry of Education and Science of Ukraine
and the LEGO Foundation on cooperation in education and science, in order to provide quality and sustainable support
for the implementation of the New Ukrainian School Concept, the LEGO Foundation has supplemented the educational
environments of educational institutions with Six Bricks and LEGO Play Box sets. The LEGO game sets were able to
implement the principles of the State Standard of Primary Education: the value of childhood, the joy of learning, and the
development of the child's personality (State Standard of Primary Education in Ukraine, 2018). LEGO constructors have
become universal technologies in the educational process of the NUS and have enabled teachers to explain educational
material to younger students in a clear and accessible way, to develop critical thinking skills, speech, memory, attention,
and the ability to work in a group, as the main method of teaching with LEGO is the principle of «learning through action»
(Six bricks in the educational space of the school, 2018).

LEGO Education has offered the Ukrainian educational community new opportunities and practice-oriented tools for
learning through play, which ensure the continuity of the educational approach throughout the entire period of study,
starting from preschool. Such solutions stimulate the natural curiosity of each student, help develop children's self-
confidence and ensure the formation of competencies that will be necessary in the future.

According to N. Sirant, the prospect of using LEGO technologies in the educational process is due to its high educational
potential: multifunctionality, technical and aesthetic characteristics, and use in various play and learning areas. The use of
LEGO technologies will take the educational process to a new level (Sirant, 2020, p. 173).

According to A. Rakhmanina, by using LEGO educational sets in the classroom, teachers can teach children to
cooperate and interact in a team, develop communication and critical thinking skills. In addition, students learn to set
goals for themselves and find real ways to achieve them by applying cognitive skills and information retrieval, rather than
reproducing the algorithm of actions proposed by the teacher (Rakhmanina, 2021, p. 208).

In N. Bibik's research, it is noted that «game activity is not artificially separated from the holistic educational process
of the primary level», and the game «is not considered autonomously, but on the basis of integration with other activities
and organisational forms with their interpenetration: educational and labour, educational and sports, leisure, etc.» (Bibik,
2022, p. 83).

The most commonly used game sets in primary school lessons are Six Bricks (the so-called «6 bricks»), which are part
of the LEGO DUPLO set. As O. Roma rightly notes, «the LEGO constructor «grows» with the child», that is, children are first
introduced to LEGO DUPLO (Six Bricks) and gradually get acquainted with LEGO SYSTEM (Roma, 2020, p. 72-73).

In order to study the effectiveness of the use of LEGO constructors, we conducted a survey among primary school
teachers of lyceums in Kolomyia (lvano-Frankivsk region) using empirical and statistical research methods. Based on the
results of the survey, it was concluded that teachers most often use LEGO DUPLO («Six Bricks») in the educational space
of the NUS (Fig. 1).

® LecopurLo (SIX BRICKS)
@ LEGO SYSTEM.

)

88,9%

Fig. 1. The results of a survey of primary school teachers in Kolomyia
on the use of LEGO sets in the educational process

According to the survey results, the use of Six Bricks in the educational process of primary school enables younger
students to acquire emotional, social, creative, cognitive and physical development. We agree with the opinion of the
compiler of the manual «Six Bricks in the educational space of the school» O. Roma that ««Six Bricks» is a practical tool
and an effective means of implementing game and activity-based teaching methods in primary school it is not a fixed set
of tasks and instructions, but an open system that encourages students to make discoveries, explore, experiment, look
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for their own answers to problem situations, set goals and develop an action plan, create and improvise to their heart's
content» (Six bricks in the educational space of the school, 2018).

According to our observations of the educational process in primary schools in Kolomyia, «Six Bricks» exercises develop
the skills of primary school children related to their perception of the world around them through sensory systems: visual-
spatial perception; visual memory and recognition; auditory recognition and memory; touch recognition; fine motor skills;
and coordination of children's movements. All of these visual recognition skills are necessary to prepare for formal learning
of the Ukrainian language, Math, the integrated course «l Explore the World», and Art. The effectiveness of LEGO in the
NUS educational space has been proven by time and the experience of European countries.

Teachers, methodologists, scientists, and trainers have described the possibilities of using LEGO in primary school.
According to the results of the study, the majority of teachers - our respondents - indicated in their questionnaires that the
didactic possibilities of using LEGO sets are most effective in the lessons of the integrated course «l Explore the World» and
Math (Fig. 2).

DETERMINE, BASED ON YOUR EXPERIENCE, THE DIDACTIC POSSIBILITIES OF USING LEGO
PLAY SETS IN PRIMARY SCHOOL LESSONS ON A 5-POINT SCALE,
WHERE 11S THE LOWEST AND 5 IS THE HIGHEST.

70
= 1 . 2

.|.|JJ

UKRAINIAN LANGUAGE READING MATH “| EXPLORE THE WORLD"

Fig. 2. The results of a survey of primary school teachers in Kolomy/a
on the didactic possibilities of using LEGO sets in the classroom

Teachers said that they usually use LEGO in primary school lessons to develop the cognitive sphere and emotions
of younger students: memory («Memorise» exercise), thinking («Build with a cover»), sensation («Sorting — Folding»),
perception («Skip the count»), attention («Understand each other», «Copy», «Spy game»), imagination («Build what you
can», «Patterns», «What is it?»); development of organisational skills: working in a team («High Tower»), in small groups
(«Artists»), looking for a common solution («Skilful Fishermen»), working independently (Create - Finish), negotiating
(«Build without stapling»), respecting the opinion of others («Responding with bricks»), the ability to cooperate («The non-
existent animal»), being proactive («Barriers»), communicating with classmates («Bricks with character»); competences:
mathematical, language, natural, environmental, cultural, social, etc.

To develop competencies in the language and literary area of primary school education, the competency-based
learning methodology «Six Bricks», «Playing in a New Way to Learn Differently» and other methodological guides provide
exercises for learning the letters of the alphabet, word composition, stress, sound-letter analysis of a word, vowels and
consonants, word structure, apostrophe, rules for writing dialogue, sentence structure, parts of speech, composing text,
descriptions, etc.

The use of LEGO SYSTEM in the educational process of the New Ukrainian School is seen as a means of supporting
creative thinking and developing coherent speech of younger students. This construction set has more potential for play
and more opportunities for use in primary school lessons.

In the study, David Gauntlett describes the LEGO SYSTEM and its importance in the educational space: "1. A connecting
set of parts: connections arise easily, sometimes unexpectedly. 2. Low initial level of skills. 3. An environment for mastery.
4. The ability to create something where there was nothing before. 5. An open system with endless possibilities. 6. Belief in
the potential of children and adults and their natural imagination. 7. Belief in the value of creative play: respect for play as
a powerful tool for learning and development. 8. A supportive environment: different ideas can be tried and experimented
with, but without negative consequences, usually one good idea leads to another. 9. The LEGO system grows with the
person: from the smallest child to the adult user. 10. The LEGO system also extends beyond the individual: at all levels of
interaction with LEGO, from Duplo® to the AFOL LEGO world, LEGO bricks are a social tool that fosters connection and
collaboration” (Gauntlett, 2014). As our observation of the educational process in primary schools in Kolomyia has shown.
Kolomyia, these characteristics are taken into account by local teachers. In particular, they noted that the LEGO SYSTEM
construction set provides more opportunities for use in the education and development of younger students, the sets
contain small parts of different sizes, shapes, colours and plates. Important elements of the set are personalised figures
with which students can recreate the plot of a fairy tale, story, fable, etc.

The formation of junior schoolchildren’'s mathematical competence in the NUS educational process is realised through
the development of thinking, the ability to recognise and model processes and situations from everyday life that can be
solved using mathematical methods, as well as the ability to make informed choices. One of the means of implementing the
tasks of mathematical education in primary school is LEGO DUPLO - «Six Bricks» and LEGO SYSTEM. The effectiveness of
their application was studied by N. Volovenko, T. Zaporozhchenko, K. Myroshnychenko, K. Romanenko, H. Svyrydenko, T.
Fefilova. Scientists advise to consider the use of LEGO constructors along the following content lines: «<Numbers, actions

116



MOUNTAIN SCHOOL OF UKRAINIAN CARPATY Ne 31 (2024)
Y Y Y Y Y Y Y Y Y Y Y A Y Y Y A Y Y Y Y Y Y Y o Y Y Y Y Y Y Y Y Y Y Y Y Y Y YUY YUY

with numbers. Quantities.»: formation of numbers and their names, comparison of numbers, composition of numbers,
acquaintance with arithmetic operations, permutational and connecting laws of addition, establishing the relationship
between parts and the whole; «Geometric shapes»: orientation on the plane and in space, modelling geometric shapes;
«Expressions, equations, inequalities»: expressions, relations of equality and inequality; «Working with data»: to build bar
and line graphs; «Mathematical problems»: creating models for problems, etc.(Playing in a new way, studying in a different
way, 2018; Zaporozhchenko, & Myroshnychenko, 2023; Romanenko, & Volovenko, 2020).

The modern educational space of the NUS provides for the cross-cutting integration of seven educational areas of
the State Standard of Primary Education, including: language and literature, mathematics, natural science, technology,
informatics, social and health, civic and historical education. The use of LEGO DUPLO - «Six Bricks» and LEGO SYSTEM
is possible in all educational fields and forms of the educational process, including the integrated course «l Explore the
World» (Fig. 3).

Morning meeting

Activation of prior knowledge,
skills, and abilities of students
Perception and comprehension of
new educational material
Generalization and systematization
of knowledge, skills, and abilities
Reflection 66,7 %

0 10 20 30

Fig. 3. Results of a survey of primary school teachers in Kolomyia regarding
the use of LEGO play sets in lessons of the integrated course «I Explore the World»

As the respondents noted, LEGO technologies can be effectively used in lessons during morning meetings, for
organizing educational and research activities; for updating basic knowledge and life experience of students; for perceiving
and understanding educational material; for generalizing and systematizing students’ knowledge, skills and abilities;
for reflection, etc. Most often, in the lessons "I explore the world” teachers of Kolomyia use LEGO technologies for
generalizing and systematizing knowledge - 83.3%, for reflection - 66.7%, during morning meetings - 55.6%, for updating
basic knowledge, skills and abilities - 47.2%, for perceiving and understanding new educational material - 36.1% (Fig. 3).
LEGO technologies make it possible to organize both frontal work of younger schoolchildren aimed at studying selected
topics and various subjects within the classroom system, as well as independent creative work and a project-based form
of organizing classes.

CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

The educational process of the New Ukrainian School is increasingly using the latest modern methods, technigues, tools
and technologies. Today, child-centredness and the joy of a child's exploration of the world around them are important for
the implementation of any educational reforms. The use of LEGO in the educational process of primary school allows the
teacher to reveal the cognitive capabilities of each student who is the subject of the educational process. It has been proven
that the use of LEGO is effective in the development of speech, mathematics, science, technology, social and health, civic and
historical competencies, and that «learning through play» is possible with LEGO. In addition, LEGO technologies in primary
school lessons activate the development of memory, attention, imagination, logical thinking, and help students to establish
patterns. According to the results of our study, primary school teachers in Kolomyia effectively use LEGO technologies in the
classroom during morning meetings, to organise learning and research activities; to update students‘ background knowledge
and life experience; to perceive and comprehend educational material; to summarise and systematise students’ knowledge,
skills and abilities; to reflect, etc. Most often, teachers use LEGO technologies in «I Explore the World» lessons to summarise
and systematise knowledge (83.3%), for reflection (66.7%), during morning meetings (55.6%), to update basic knowledge,
skills and abilities (47.2%), and to perceive and comprehend new learning material (36.1%). LEGO technologies make it
possible to organise both frontal work of younger students aimed at studying selected topics and various subjects within the
classroom system, as well as independent creative work and project-based learning. The organisation of educational and
gaming activities requires the teacher to have appropriate methodological competence and high skill to find any teaching
method in the LEGO game. This aspect will be the subject of our further research.
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