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The article provides an overview of the implementation of STEM education in the United States based on 

robotics, as part of the latest innovations in the educational environment of the United States. STEM education is 

important for the development of basic, professional and social skills that are key to academic achievement and 

readiness for work in the 21st century. Technology in teaching STEM subjects refers to tools that make abstract 

ideas more concrete and accessible through experiential learning. These robotic technologies provide a dynamic 

presentation of STEM systems to improve students' mastery of complex concepts. 

Based on a thorough analysis of scientific, pedagogical and regulatory sources, key periods of 

development of the use of technology in education and the related processes of building the STEM education 

industry in the United States are highlighted. 

It was found that the emergence of technologies involves their introduction into the learning process of 

the lesson, and requires a profound change in the provision of education, a new concept regarding the ―role of 

technology in education‖, which defines a constructivist view of learning as ―building knowledge structures‖ by 

creating new knowledge. Educational robotics in STEM education is considered cross-thematic and facilitates 

the assimilation of educational material by students in the field of science, technology, engineering and 

mathematics. Educational robotics provides schoolchildren and students with the opportunity to explore how 

virtual and engineering technologies work in real life, find new ways of working together, develop cooperation 

skills, express themselves using a technological tool, introduces students to a part of mathematical scientific 

thinking and can be a gateway to the study of applied mathematical disciplines and scientific concepts. 

It was determined that robotic technologies provide a dynamic presentation of the STEM system to 

improve students' assimilation of complex concepts, and help optimize the educational process. The US 

government's support for integrating technology into robotics STEM education plays a key role in providing 

practical knowledge and preparing students for future careers in the global job market. 
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Problem statement 

STEM education plays a crucial role in 

preparing students for future career choices 

and successful professional activities in the 

human community. Nearly 80% of future 

careers in industrial sectors in the modern 

world will require some STEM skills and 

competence [8], [45], [14]. Therefore, STEM 

education is essential for developing basic, 

professional, and social skills that are keys to 

academic achievement and job readiness in the 

21st century. Technology in STEM education 

refers to tools that make abstract ideas more 

concrete and accessible through experiential 

learning. These robotic technologies provide a 

dynamic presentation of STEM systems to 

enhance students‘ understanding of complex 

concepts. Robotic equipment and supplies are 

increasingly entering classrooms and 

university auditoriums, and educational 

robotics or R-STEM education [33], [48], [21], 

[10], [64]  is seen as a transformative tool for 

teaching students computational thinking, 

teaching students the ability to code and 

develop projects of the future, and is also a 

successful and effective tool for acquiring 

professional competence by future 

professionals, where STEM education fulfills 

the duties of a part of project-based learning in 

integrated coding, computational thinking, and 

engineering education. Regardless of whether 

robots are fully autonomous or part of the lives 

of individuals and society, robots are becoming 

increasingly common in people's lives, ranging 

from performing certain operations on the 

factory floor or in the operating room in a 

hospital, to exploring space. 

In the United States of America, STEM 

education is seen as an important and 

inevitable step necessary to ensure a successful 

and stable future for the country [58], [47]. 

The need for STEM education is based on the 

need for specialists who can combine with 

professional duties such skills as critical 

thinking and creativity, innovation, and 

information and technological literacy.  

Interest in R-STEM education has 

grown at an astonishing rate over the past few 

years, not only in society at large, but in school 

and university courses teaching STEM 

subjects. American researchers taking a 

comprehensive approach to school STEM 

education in the American school education 

system known as K–12, argue that teaching 

STEM from a robotics perspective, especially 

in the context of real-world problems, can 

make STEM subjects more relevant to students 

and teachers [38]. Robots can replicate the 

physical movements of humans and allow 

students to develop mental representations of 

abstract mathematical ideas [30], [36]. Classes 

on the basics of educational robotics in US 

higher education institutions increase student 

interest and motivation, facilitating the 

learning process [50], and support teachers in 

their efforts to make their lessons easier and 

more enjoyable [18], [52]. Robotics provides 

students with the opportunity to explore how 

virtual and engineering technologies work in 

real life, find new ways to work together, 

develop collaboration skills, and express 

themselves using technological tools. In the 

American education system, Robotics is 

promoted as an important part of STEM 

education, as it introduces students to a part of 

mathematical scientific thinking and can be a 

gateway to studying applied mathematical 

disciplines and concepts. Therefore, there is a 

need to study the implementation and current 

state of STEM education in the United States 

based on educational robotics in schools and 

higher education institutions in the United 

States, which occupy the highest positions in 

the ranking of the best higher education 

institutions in the world [63], [65], in order to 

modernize the higher education system of 

Ukraine and direct it to the training of 

classified future specialists capable of 

innovations in the scientific and technical field. 

Methods of Research 

The specificity, subject and purpose of 

the study determined the choice of a set of 

scientific methods, namely, the analysis of 

scientific and pedagogical, methodological, 

historical and pedagogical literature, the 

legislative framework of the USA and 

international organizations in the field of 

STEM education in order to study the 

implementation of STEM education in the 

USA based on educational robotics; the use of 

modeling methods to clarify the features and 

generalize the experience of implementing 

STEM education in the USA based on 

educational robotics; the use of the scientific 
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extrapolation method, which helped to 

determine the possibilities of applying the 

positive experience of the USA in domestic 

pedagogical theory and practice. 

The purpose of the article is a 

theoretical overview of the implementation of 

STEM education in the USA based on the 

development of robotics. The objectives of the 

study are: 1) highlighting the key stages of 

technology development in the USA from 

1920 to the present; 2) achievements and 

regulatory framework of the USA, which 

became the basis for the use of technologies in 

the STEM educational process; 3) 

achievements and trends of robotics, as part of 

STEM education, and the integration of 

technologies into the educational process of 

educational institutions in the USA at the 

current stage of its development. 

The statement of the main material 

Since the emergence of the concept of 

STEM education in the 1960s and 1970s, the 

central idea of this educational system in the 

United States has been the important concept 

of the ―learning process‖, especially 

experience and learning in practice [20], [5]. 

To navigate well in practice, it is important for 

students to face a problem arising from a real 

situation, it is important to have the elements 

necessary to solve problems, to be able to 

develop solutions that they could test in real or 

virtual conditions. To acquire professional 

competence, students must actively participate 

in the learning process. Technologies and 

technological tools can be included in the 

lesson, to gain experience, and be part of the 

lesson, where the classroom becomes a 

learning environment, but the inclusion of 

technological tools in the lesson does not mean 

that you need to simply purchase new 

materials for the class or the audience. Each 

new technology or technique involves its 

implementation in the learning process of the 

lesson, and requires a profound change in the 

provision of education, a new concept 

regarding the ―role of technology in 

education‖, which defines a constructivist view 

of learning as ―building knowledge structures‖, 

through the creation of new knowledge, which 

encourages thinking about the process of 

creation as a manipulative version of 

knowledge construction, and reflecting on the 

tradition of co-construction of knowledge [20], 

[53], [21]. In response to these challenges, the 

introduction of robotics into the STEM 

education system is a necessary part of 

innovation in the educational environment [7], 

[26]; the use of robots in school settings affects 

students‘ curiosity [2], arts and crafts [57] and 

logic [12]. In the United States, the 

development of artificial intelligence has 

become a lever for the development of robotics 

and tools for their application in the context of 

the design of educational activities [61]. The 

McKinsey Global Institute predicts that 

artificial intelligence (AI) is likely to automate 

between 400 and 800 million jobs in the 

United States by 2030. This is approximately 

22% of all currently available jobs, including 

government positions in the country [25]. 

The development of the use of 

technology in education can be divided into 

four periods. 

The first period, 1920–1950s of the 20th 

century had covered the stage from the 

appearance of electromechanical computers to 

the widespread introduction of electronic 

computers. This stage is characterized by the 

use of various mechanical, electromechanical 

and electronic individualized devices, with the 

help of which educational material was 

presented and knowledge control and self-

control were carried out.  

The second period, 1950–1980s of the 

20th century had covered the period of time 

associated with the military development of 

electronic computers during the Second World 

War and the widespread introduction of these 

machines into everyday life. The key terms of 

this period were intelligent learning systems, 

computer-oriented learning systems, computer 

support of the educational process, computer 

knowledge control systems. During this period, 

a large number of specialized software was 

created - automated learning systems PLATO, 

Coursewriter, Tutor and others [31]. This was 

facilitated by the obvious advantages of 

electronic computers over electromechanical 

ones. Electronic computers had the presence of 

memory for storing educational materials, high 

speed of processing and calculations, wider 

means for viewing educational materials and 

many others. The disadvantage of the 

developments of this period was their 

stationarity and autonomy, associated with the 

use of «large» computers or terminals 
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connected to them. It was also difficult to 

implement the exchange of educational 

resources and services between a large 

numbers of users. By the beginning of 1965, 

the US education system had a sufficient 

number of computer facilities of various levels, 

equipped with high-level languages. In 1965, 

the DEC (Digital Equipment Corporation) 

company released the first commercially 

successful minicomputer PDP-8, which was 

used in mathematics classes at mathematics 

faculties [9], [24], [54], [16]. 

The development of the field of STEM 

education related to educational robotics (ER) 

began in the 1960s with the work and research 

of Seymour Papert. In 1967, at the 

Massachusetts Institute of Technology, S. 

Papert, not entirely related to instructionalism, 

was able to pioneer a new concept as known as 

the language LOGO, which is based on 

constructivist approaching initial activity [51]. 

The scientist suggested that learning becomes 

more effective when students take an active 

part in creating concrete, meaningful objects. 

Later, Papert‘s ideas formed the basis for the 

first commercially successful robots that 

appeared in classrooms in schools and 

universities, developed by Lego and the MIT 

Media Lab. The essence of this approach can 

best be expressed by the phrase ―I can learn 

this myself if I teach it others‖. Inside the 

LOGO program, its user, namely the 

programmer, acted as a ―teacher‖ for the main 

object of the LOGO microworld (it was a 

robotic turtle), this teacher taught the robot 

turtle through programming it to perform 

certain actions. The goal that S. Papert wanted 

to achieve by developing the LOGO 

programming language that it language are be 

accessible for children and to simply determine 

the procedure for solving simple tasks. S. 

Papert used LOGO to teach mathematics, and 

LOGO soon became the language of computer 

literacy in elementary school. The design of 

the LOGO environment had a significant 

impact on the further development of teaching 

aids and teaching concepts. Thus, one of the 

friends and colegy-scientists of S. Papert, who 

today is considered the father of object-

oriented programming, as known as Alan 

Curtis Kay in 1968 was launched the 

Dynabook, a personal computer for children , 

equipped with the core of the Smalltalk 

language (www.smalltalk.org/main) [40], [35], 

[37]. Smalltalk was the first high-level 

language that supported experimentation with 

a wide range of mathematical objects, from 

numbers from different sets to geometric 

objects. Today, Dynabook has found its 

embodiment in software the Squeak 

environment (www.squeak.org) and hardware 

(laptops and tablet computers), and the object-

oriented approach is the basis for building user 

interfaces [35], [3]. 

Over the past few decades, educational 

robotics has attracted the interest of both 

teachers and researchers, as educational 

robotics is one of the best teaching tools that 

supports learning and allows developing 

students‘ cognitive and social skills [13]. 

Educational robotics is aimed at developing 

high-level intellectual skills and knowledge, 

where the mechanism of cooperation is at the 

heart of problem solving [51], [59]. 

Educational robotics is a tool for hands-on 

learning. This teaching tool allows students to 

express their ideas by designing simple or 

complex mechanisms and robotic objects, 

making connections between play and fun, 

rewarding children, and thus providing them 

with intrinsic motivation, especially in 

elementary grades [59]. 

The third period, 1980–2000s of the 

20th century is the period associated with the 

emergence of computer networks and personal 

computers. Is the period  has development of 

modern technologies in connection of with had 

development  the global Internet and are use of 

shared and distributed resources, Web 

technologies, and remote access to primary 

materials, ensuring a consistent increase in the 

effectiveness of professional training, 

accessibility and mass availability. Advanced 

hardware security made it possible to create 

professional middleware and systems for the 

provision of public services and the 

implementation of various types of formal 

(organized) and informal activities. The key 

goals of development of this period are the 

Internet, Web courses, virtual learning, virtual 

university, continuing education, lifelong 

learning, distance learning, learning with help 

Internet and multimedia and mobile 

technology. 

The fourth period, 2000–2030s of the 

21th century includes powerful Internet, online 

platforms, the use of blogs, social measures 

and multimedia, the use of distance learning 

courses, the use of artificial intelligence and 

automated bots. Robotics education focuses on 
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the exploration and analysis of a simple or 

complex real-world problem, allowing students 

to directly observe the results of their solution 

and efforts, promoting creativity and problem-

based learning by integrating abstract design 

ideas into a single design, allowing students to 

move from ―learning technology‖ to ―learning 

with technology‖. Nowadays, mechanical 

structures of automated robots are combined 

with simple, physically tangible environments 

supported by special programming 

environments that allow students to transform 

the structures into intelligent objects that 

interact with the environment and respond to 

external stimuli. Educational robotics in STEM 

education is seen as cross-thematic and 

facilitates the assimilation of educational 

material by students in the field of science, 

technology, engineering and mathematics [51], 

[37]. 

Worcester Polytechnic Institute (WPI is 

a private research university in Worcester, 

Massachusetts; founded in 1865) was one of 

the United States‘ first engineering and 

technology universities (WPI has 14 academic 

departments with over 50 bachelor's, master‘s, 

and Ph.D. degree programs). WPI known by 

the slogan «R2: Doctoral Universities – High 

research activity») was the first university in 

the USA to offer a bachelor's degree in 

engineering robotics. At one time, he studied at 

WPI known inventor Dean Kamen, founder of 

For Inspiration and Recognition of Science and 

Technology, or FIRST [23]. FIRST is one of 

the most prominent organizations in the field 

of robotics STEM education, aimed at 

developing and supporting young people in 

mastering science, technology, engineering, 

and mathematics, and is the world's leading 

organization of school robotics competitions. 

Kamen was a WPI student in the early 1970s 

when he invented the first portable infusion 

pump, for use in chemotherapy, neonatology, 

and endocrinology. Kamen founded FIRST «to 

create a world where science and technology 

are celebrated… where young people dream of 

becoming heroes in science and technology» 

[27]. The organization offers a variety of 

programs for students of all ages and now has 

460,000 students participating in 2,600 STEM-

related activities worldwide. In 2015, WPI 

President Laurie Leshin was appointed to the 

FIRST Board of Directors [27]. After founding 

FIRST in 1989, Dean Kamen invited his WPI 

mentors to join the team of inventors and 

leaders. WPI helped write and develop the 

FIRST Robotics software library, and 

university members serve on the judging panel 

and are an integral part of the control system 

used by teams at the annual competition. 

The most important development in 

modern robotics in STEM is a software library 

called WPILib, which includes a wide range of 

modules that allow teams to easily and quickly 

develop the programs that stand behind the 

kernel system for them robots; these programs 

include programs written for handle sensors, 

motors, water stations and other components 

that ensure synchronization of the robot. 

WPILib is supported by two thirds of over 

84,000 students around the world who create 

robots for the extremely popular FIRST 

Robotics Competition (FRC), and participate 

in one of the largest STEM programs that 

helps students evaluate and continue your 

career in STEM fields. 

In 1992, WPI had a small team at the 

first robotics competition, FIRST Robotics 

competition in Manchester, New York, and 

sponsored teams therefrom. In addition, the 

WPI Robotics Resource Center has created the 

FIRST online resource that promotes 

everything, starting with shared robots and 

ending with team robots. The work of the 

center is not only the sponsorship of teams, but 

also the promotion of other participants, but 

also the demonstration of their robots; the 

center was conduct nearly 50 demonstrations 

in libraries and schools across the region, 

expanding STEM awareness in both schools 

and universities [1]. 

In 1996, WPI was one of the first to 

provide to students a FIRST scholarship, one 

of the fifth currently available at the university. 

This FIRST scholarship consists of two 

scholarships that pay for your undergraduate 

studies, totaling approximately US $190,000. 

One of these scholarships is awarded for 

innovation in design; second scholarship is 

awarded for the demonstrated potential 

leadership qualities of a student who is a 

Native American, African American, Hispanic, 

or Hispanic student. Three additional $5,000 

scholarships are also available as FIRST 

Scholarships for the WPI Frontiers Summer 

Program for early career scientists and 

engineers. Scholarships and the university's 

unique commitment to FIRST have brought 

more students to WPI, with in-depth 

knowledge of mathematics, technology, and 
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science, with the goal of furthering their 

careers. The university is currently accepting 

applications from hundreds of scholarship 

participants, and in some cases, students who, 

for various reasons, were unable to qualify for 

FIRST scholarships, come before WPI and 

apply for other scholarships. 

FIRST also sponsors programs for 

young children students and in 2000, WPI 

became an operating partner with the state of 

Massachusetts for the FIRST LEGO League, 

where students between the ages of 9 and 14 

uses LEGO Mindstorm sets to create robots the 

size of a palm. One of the largest FIRST 

LEGO programs in Massachusetts is led by 

Colleen Shaver, assistant director of the 

university's Robotics Resource Center [28]. 

This program enrolls 460 teams with 

approximately 2,500 students and organizes 13 

events and two championships, including one 

event and one championship, held on campus 

directly for high school students on the High 

School future career in a STEM field. In 

addition to the creation of robots, scientists and 

students complete projects, create 

presentations on a specific topic, collaborating 

with scientists, engineers and other 

professionals in the process. Colleen Shaver 

has said: ―The aim is to get to know children 

and young people from a career in science and 

technology and and given them role models 

and goals to work towards. We cheered for our 

participants and were able to see them ten 

years later. They came here when they were 

nine years old, and if that influenced them, 

they stayed connected to WPI.‖ [19]. 

The U.S. National Science Foundation 

has invested of money some decades in 

fundamental robotic research, continuously 

developing cross-border research, innovation 

and productivity [60] and its Fundamental 

Research Program Robotics (FRR) NSF NSF‘s 

Foundational Research in Robotics (FRR) 

program promotes the research of robotic 

systems, which accommodates the 

development of both the computational 

complexity and the physical complexity of 

autonomy. 

Robotics is a deeply interdisciplinary 

field that combines advances in technology 

with innovations in physics, mathematics and 

computer science. For the purposes of the 

NSF‘s Foundational Research in Robotics 

program, a robot is defined as having the 

intelligence, design, and ability to process 

information, perceive, plan, and move between 

work environments and significantly change 

the environment of their existence. 

In 2001, the American Association for 

the Advancement of Science (AAAS) 

published its two volumes Atlas of Science 

Literacy as a part of Project 2061, which 

mapped the K–12 science curriculum. The 

Atlas includes themes, standards, benchmarks, 

instructional design, instruction, learning 

engagement resources, and assessment criteria 

[4], and emphasizes the dynamic nature of 

science and its interdisciplinary relationship 

with technology and mathematics. The 

National Science Education Standards [44] and 

mathematics, along with the Curriculum and 

Assessment Standards for School 

Mathematics, have supported the integration of 

these subjects [42], [37]. In April 2013, the 

Next Generation Science Standards (NGSS) 

published their vision standards, which aimed 

to encourage students to think critically, 

collaborate, and solve real-world problems 

using artificial intelligence and technology, 

and use evidence to justify their reasoning to 

apply their knowledge [43].  

In 2015, with the STEM Education Act, 

the concept of STEM education was 

standardized and defined, with the 

development and addition of disciplines 

defined in the acronym STEM [56]. In the 

process of developing the STEM Education 

Act, the National Science Education Standards 

National Science Education Standards were 

presented in such a way as to serve as a 

theoretical foundation and indicate technology 

as an integral part of K–12 education, where 

recommendations for the use of technology, 

technical design, and programming were first 

included in the science curriculum [62], [55]. 

The Standards for Technological Literacy: 

Technology Research Content were published 

around the same time as the Atlas of Science 

Literacy was proposed by the AAAS in 2001 

[34]. The standards emphasize the integration 

of technology into the STEM educational 

environment, and occupy the same important 

part as mathematics and science, emphasizing 

the study of the basics of technology concepts 

and their application in engineering design, 

helping students in the design experience, in 

the process of modeling, testing, research, 

analysis and decision-making. According to 

the STEM Education Act, the relationship 

between the four disciplines can be 
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characterized as follows: mathematics and 

science provide a contextual basis for 

technology; technology supports engineering 

design and implementation of new 

developments, and plays a key role in the 

integration of relevant STEM disciplines [56]. 

Regarding the educational purposes of 

research and study of robots in R-STEM 

education, the study showed that 29.82% of 

primary school teachers responsible for core 

subjects in grades 1-4 use educational robots in 

their teaching methodology. This indicates a 

relatively high level in this category. In higher 

education institutions in the United States, 

studies show that most robots are used for 

teaching and transferring skills (58.97%, or 23 

out of 39 studies) to improve the learning 

process for schoolchildren and students [22].  

Educational robots are specialized 

devices used in education to engage students 

and facilitate learning. Especially in the fields 

of science, technology, engineering, and 

mathematics (STEM). These robots are 

programmable, equipped with sensors, and 

often mobile, allowing them to interact with 

their environment. They come in a variety of 

forms, from do-it-yourself robotic kits to pre-

programmed and remotely controlled robots 

that serve as hands-on learning aids. 

Educational robots are widely used in STEM 

education, coding education, and problem-

solving and providing practical knowledge and 

preparing students for future careers in 

technology professions.  

The educational goals of research in R-

STEM education directed to he ability to 

transfer scientific and engineering knowledge 

gained through scientific experiments and aim 

to learn practical learning experiences with 

robots. Creativity and motivation have been 

recognized as key educational goals in R-

STEM education that can develop students‘ 

scientific knowledge [46]. Other educational 

goals of R-STEM education include 

confidence and the ability to present research 

[29], passion for STEM education [17] and 

future career choices [41], active learning and 

improving students‘ learning experiences 

through social interaction [6] and collaborative 

science projects as well as professional 

development for teachers on the use of robots 

to improve teaching effectiveness [32]. 

Teachers in R-STEM education are trained to 

develop meaningful instructional instructions 

[11] and lesson materials as well as to develop 

more sustainable professional effectiveness 

[49] but R-STEM education also considers 

issues such as cost for teacher training [39]. 

In 2022, the market generated 

approximately $1.2 billion in revenue; in 2023, 

the educational robots market generated 

approximately $1.4-1.6 billion in revenue in 

the US. In 2028, the revenue from humanoid 

robots is expected to double, as opposed to the 

revenue from avtobot robots. The global 

educational robots market is experiencing 

steady growth, and revenue growth is projected 

to continue over the coming years. The trend 

continues with an estimated revenue of $1.9 

billion in 2025. As we move into the future, 

the market is expected to witness even more 

significant growth. Reaching approximately 

$2.3 billion in 2026 and $2.6 billion in 2027. 

The growth trajectory remains positive, with 

revenues projected to reach US$2.8 billion in 

2028, US$3.3 billion in 2029, and US$3.7 

billion in 2030. The global educational robots 

market is expected to exceed US$4.3 billion by 

2031, with further growth to reach US$5.1 

billion in 2032. This upward trend highlights 

the growing importance of educational robots 

in today‘s learning environment [39]. 

Conclusions 

Having analyzed the sources on the 

research problem, it can be argued that at each 

stage of the development of STEM education, 

the use of technologies in education, and the 

introduction of robotics into the educational 

environment system, is a necessary 

development trend that takes into account the 

scientific and technical achievements of its 

time, theories and methods of using 

technologies in education. Over the past few 

decades, educational robotics has attracted the 

interest of both teachers and researchers, since 

the introduction of technologies into the 

educational process is one of the best learning 

tools that supports and allows the development 

of cognitive and social skills of students, 

aimed at the development of intellectual skills 

and knowledge, where the basis of problem 

solving is the mechanism of cooperation. 

Educational robotics is a tool for 

practical learning that allows you to express 

your ideas, developing simple or complex 

mechanisms and robotic objects, forming 

connections between play and pleasure, 
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encouraging students and thus ensuring their 

internal motivation. 

As a result of the study, the main key 

stages of technology development in the USA 

from 1920s to the present were identified; the 

achievements and trends of robotics as part of 

STEM education and the integration of 

technology into the educational process of US 

educational institutions at the current stage of 

its development were highlighted; it was 

shown that educational robotics has been part 

of STEM education research for many years, 

and the current status of the development and 

use of technological achievements of robotics 

in lessons leads to increased student 

motivation and encouragement of perseverance 

in learning, the development of mathematical 

and scientific thinking. 
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ОГЛЯД ВПРОВАДЖЕННЯ STEM-ОСВІТИ В США НА ОСНОВІ РОБОТОТЕХНІКИ 

 

У статті наведено огляд упровадження STEM-освіти в США на основі робототехніки, як частини 

новітніх інновацій освітнього середовища Сполучених Штатів. STEM-освіта має важливе значення для 

розвитку базових,  професійних та суспільних  навичок, які є ключовими для академічних досягнень і 

готовності до роботи в 21-му столітті. Технологія у викладанні  STEM-предметів відноситься до 

інструментів, які роблять абстрактні  ідеї більш конкретними  та доступними через експериментальне 

навчання. Ці роботизовані технології забезпечують динамічність представлення систем STEM для 

покращення засвоєння учнями складних понять.  

На основі ґрунтовного аналізу науково-педагогічних і нормативно-правових джерел висвітлено 

ключові періоди розвитку застосування технологій у навчанні та пов‘язані з ними процеси розбудови 

галузі STEM-освіти в США.  

З‘ясовано, що поява технологій передбачає впровадження їх у навчальний процес уроку та 

вимагає глибокої зміни надання освіти, нового поняття відносно «ролі технологій в освіті», що визначає 

конструктивістський погляд на навчання як на «побудову структур знань», шляхом створення нових 

знань. Освітня робототехніка в STEM-навчанні розглядається як крос-тематична та полегшує засвоєння 

навчального матеріалу учнями в галузі науки, технологій, інженерії та математики. Освітня 

робототехніка надає школярам та студентам можливість досліджувати, як віртуальні та інженерні 

технології працюють у реальному житті, знаходити нові способи спільної роботи, розвивати навички 

співпраці, виражати себе за допомогою технологічного інструменту, знайомити учнів із частиною 

математичного наукового  мислення та може бути воротами до вивчення прикладних математичних 

дисциплін та наукових концепцій.  

Визначено, що роботизовані технології забезпечують динамічність представлення системи STEM 

для покращення засвоєння учнями складних понять та допомагають оптимізувати освітній процес. 

Підтримка урядом США інтеграції  технологій у робототехнічне STEM-освітнє середовище, відіграє 

ключову роль у наданні практичних знань і підготовки учнів до майбутньої кар‘єри на світовому ринку 

праці.  

КЛЮЧОВІ СЛОВА: STEM-освіта, R-STEM-освіта, освітня робототехніка, Лего, K-12, школа, 

університет, заклад вищої освіти, США. 
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