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Abstract. The approach to organizing a practical course in mechanical science in the training of 

future technology teachers is described. Its essence is the implementation of an educational creative 

project in the process of solving a system of mechanical science problems by students. The bicycle 

transmission was chosen as the design object, and mechanical transmissions of machine drives were 

chosen as the objects for educational problems. It is argued that the educational activity of students 

will be activated and mechanical science literacy will be formed for everyone. 
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A permanent problem of professional training of future technology teachers in 

Ukraine is machine learning literacy as a component of their general technical 

competence. The main reason for this state of affairs is the lack of a concept of training 

future technology teachers in machine learning. The traditional concept of the 

similarity of the machine learning literacy of a future design engineer and a future 

technology teacher in practice demonstrates its complete ineffectiveness. Here there is 

only a similarity of terminology, but not the essence of professional activity. The 

design and construction activities of a design engineer in production and the 

organization of specialized training of high school students by technology teachers as 

design and technological activities when performing educational creative projects have 

different goals, different tasks and results of activity. In the technological education of 

schoolchildren, technology teachers form new technical knowledge, the ability to use 

them in practice, an attitude to machine learning and educational design and 

technological activities, a technical worldview as a component of the general culture 

of a high school student’s personality. The purpose of high school students' machine 

learning literacy is the ability to express judgments in machine learning, the ability to 

make elementary decisions in machine learning, as well as the ability to professional 

self-determination after graduating from a secondary education institution. Thus, the 

scientific search for approaches to the formation of machine learning literacy of future 

technology teachers, on the basis of which they will be able to organize specialized 

training for high school students, is relevant. 
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R. Gurevich held the opinion that the main content of the training of future 

technology teachers is “… knowledge about the technology of production processes, 

about the structure of machines and mechanisms, the principles of operation of 

technical systems …” [3, p. 50]. V. Sydorenko attributed to the reasons for the 

unprestigious professional activity of a technology teacher “… excessive focus of labor 

training on the production environment …; low intellectual saturation of the subject 

content …” [8, p. 134]. T. Kapelyushna argued that labor training of schoolchildren 

“… involves the formation of … the ability to use common devices, devices, 

mechanisms … to increase one’s own technological literacy” [6, p. 115]. V. Yurzhenko 

came to the conclusion that the formation of a new content and structure of the 

educational field “Technology” occurs on the principles of cultural correspondence, 

activity, systematicity and synergy [10]. D. Thorzhevsky argued that a general idea of 

technological machines is given by knowledge of their drive [9]. S. Ryabets 

emphasized that in technology lessons it is necessary to form professional interests in 

high school students, which will help them choose a future profession in accordance 

with their own capabilities [7]. P. Dmytrenko identified the following levels of the 

integration approach: interdisciplinary, professional orientation, motivation of the 

educational process, reconstruction of the content and structure of academic 

disciplines, systematization of content [4]. V. Getta gave the following characteristics 

regarding the technical knowledge of future technology teachers “… characteristic of 

a specific science. … it is necessary to take care not only of understanding their content, 

but also of including existing concepts in the system, developing technical thinking … 

the perception of technical concepts is complicated by the fact that they are associated 

with details, nodes and mechanisms, which are mainly in both physical and functional 

connection” [2, p. 210]. O. Gadvillo advised to reconstruct the traditional labor training 

of schoolchildren into “… primary technical education … creation of a fundamentally 

new educational subject of technocultural orientation” [1, p. 234]. 

Based on the fact that the machine science knowledge of future technology 

teachers should be worldview in nature, and relevant to their professional activities in 

purpose, we propose organizing a workshop on machine science as students’ work on 

an educational creative project, the result of which will be machine science literacy for 

all future technology teachers. The means by which the educational creative project 

will be carried out will be, in our opinion, a specially developed system of educational 

machine science tasks. We propose a bicycle chainring cassette as the object of 

educational design (fig. 1) [12]. 

The choice is justified by the following considerations: this is the first vehicle in 

the life of the majority of young people, the work of the bicycle transmission is 

perceived directly through their own muscular efforts, which is not the case in other 

technical systems, and also that the drives of any machines are characterized by 
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fractality, which makes it possible to freely transfer the open technical phenomena in 

the bicycle transmission to different types of working machines, that is, to have 

mechanical literacy for everyone. Fig.1 clearly shows that in the cassette of the driving 

sprockets they are planted in the form of a truncated cone, and there is also a 

mechanism for rearranging the chain on sprockets of different diameters. Driving 

sprockets of different diameters are also located near the pedals, to which cyclists apply 

muscular efforts. As a result of the purposeful solution of the system of educational 

machine science tasks by future teachers, they will become aware of the technical 

phenomena of the transmission of rotational motion in space, changes in the kinematic 

parameters of rotational motion on the drive shafts, changes in the force parameters of 

rotational motion on the drive shafts [5; 11]. 

 
Fig. 1. Bicycle drive sprocket cassette 

 

We propose the following structure of the system of educational machine science 

tasks for future teachers: the first block for performing component analysis of the 

machine drive; the second block for interdisciplinary educational discovery of the 

essence of the phenomenon of speed change and the essence of the phenomenon of 

torque change; the third block for performing kinematic analysis; the fourth block for 

performing force analysis. The objects of study will be various types of mechanical 

transmissions, a combination of mechanical transmissions, and a working machine drive. 

Thus, organizing a machine science workshop for future technology teachers as an 

educational creative project and its implementation in the process of solving a system of 

machine science educational tasks will allow forming machine science literacy for everyone, 

as well as gaining experience in using relevant machine science activities in the professional 

activities of a technology teacher. We see further research in the development of educational 

tasks for each block of the system of educational machine science tasks. 
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