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FORMATION AND DEVELOPMENT OF STUDENTS’ GRAPHIC
LITERACY IN THE PROCESS OF WORKSHOP CLASSES ON
TECHNICAL MODELING

Olha Kozyrod

Y cmammi  pozensmymo cymuicms, npakmuyHy 3HQUUMICMb A CReyuiKy npoyecy
Gdopmysants i po3eUmMKY 2pagiuHoi epamomHOCmi GUX0B8AHYIE Y X0O0I 3aHsAMb 2YPMKA MEXHIUHO020
MOOENOBAHHS 8 OCBIMHbLOMY CepedoUl 3aKIAY NO3AWKIIbHOI 0CBIMU HAYKOBO-MEXHIUHO20 HANPAMY
nouamxogo-mexuiunoeo npogino. Ha ocnoei ananizy npocpamnoco 3abe3neuenms HPaAKMudHol
epagiunoi JisabHOCMI GUXOBAHYIE BUZHAYEHO MEXHONOSIYHY NOCHIO0GHICMb GUKOHAHHS 2pAahiuHuX
3a80aHb, Ne0a2o2iuHi YMOBU SKICHO2O 30C8OEHHA BUXOBAHYAMU OCHO8 2ZpapiuHOl epamomHocmi
3acobamu eypmkogux 3auame. llpaxmuuno 0o6edeHo eghekmugHicmb GNIUSY 2YPMKO80i pobomu 3
MEXHIUH020 MOOENI08AHHsL HA 0B0JOOIHHS 2PADIUHOI0 MOBOI0 OIMbMU MOA00UO20 WKIIbHO20 mMa
niONIMK0B020 GIKY Ni0 4Yac po38’sa3auHA epapiyHux 3a60amb, WO OugepeHyiliogani 3a pieHem
CKAAOHOCHIL.

Jludaxmuuno 0OIPYHMOBAHO HEOOXIOHICMb 080JI00IHHS SUXOBAHYIMU OCHOBAMU NOJIMEXHIUHOL
0C8IMuU WISIXOM 2PAhiuHOT OIAILHOCII NIO YaAC KOHCMPYIOGAHHS MOOeell MEeXHIYHUX 00'exmis K baszucy
07151 nooanbwioi npoinizayii i camosusHaueHHs 2ypMmKIBYi8 3 KOHKPEMHOK MEXHIYHOI 2AY3310 3HAHD |
Hanpamom 0cobucmozo camopo38uUmkKy.

Cxapaxmepuz068ano MemoouyHi acnekmu opeanizayii ¢popm oceimuvoi OisiibHocmi, cneyugiky
BUKOPUCMANHA Memooi8, NPULOMIE, MeXHOA02il, Ni0X00i8, NPULOMIE HABUAHHA, WO CHPUSIIOMb
dopmysantio i po3BUMKY epagiunoi epamomuocmi euxosanyie. Bushaueno momusayiviHuii YUHHUK
3aHAMb AK OCHOBHULL (PAKMOp PO3GUMKY IHMepecy UX08aHyie 00 2paghiuHoi, KOHCMPYKMOPCHKOL,
npoeKmHol QiNbHOCH, OMPUMAHHS 8IACHO20 NPAKMUYHO20 00C8I0Y MEOpuoi npayi i peanizayii c8oix
81N0000AHL 8 0CBIMHbOMY OUHAMIYHOMY Cepedosulyi 3aK1a0y NO3AWKIIbHOI ocgimu. BcmanosieHo, wo
cucmemue 3anydeHuss 00 epaghiunoi  OisbHOCMI BUXOBAHYIE 2YPMKA NOYAMKOB020 MEXHIUHO020
MOOENI08aHHSL 30 BLACHUM NOKIUKAHHAM Y XOOI 3MICMOBHO HANOBHEHO020 0036LLIA I 600HOUAC SAKICHO
OpP2aHI308AHO20 OCBIMHLO2O NpOYecy, 8 pe3yibmami SUKOPUCMAHHA OCOOUCMICHO 30DPiEHMO8AHO20 U
OIIbHICHO20 — NIOX00I8, Nedazo2iuHo20  CYNPo8ody  KepieHUKA 2ypmKa  CApUic  GopMySanHio
HAUBANCIUGIUUX NIZHABANLHOL, NPAKMUYHOL, COYIANbHOL, MEOPUOi KOMNEMeHmMHOCmell 0coOUuCmocmi
OUMuHU, K € HeOOXIOHUMU OJ15 NPOOOBICEHHS HABYAHNS 8 MEXHIUHUX 2YPMKAX 30 NPOPLIAMU HAYKOBO-
MexHIYH020 HanpaMy.

Pesynomamusnicmo yuacmi uxosanyie 2ypmiie y 6a2amosox mexHiuHux 3MA2aHHsX, UCTNABKAX,
KOHKYpCax 3 KOHCMPYIOBAHHA Md 3ANYCKY OHOYUX HAUNPOCMIWUX MEXHIYHUX MOoOeaell MiCbKO2o,
001ACHO20, BCEYKPAIHCHKO20 PIBHIE 00800UNMb GUCOKUL | OOCMAMHIU PIBEHb 08OJIOOIHHS 2PAPDIUHON
2PaMoOmor  BUXOBAHYAMU 2YPMKIE NOUAMKOB020 MeXHIuHO020 Moldentosants. Ilpoananizosano
meepodCceHHss Nedazo2ie 3akiadié NO3AWKIIbHOI 0ceimu, Memooucmis, 0amvKie, NOKA3HUKAMU
CIMAMUCMUYHUX  QOCTIOJNCEHb, 32I0HO SAKUX [PYHMOBHA 2paiuna niocomoseKa 6uxoeanyie y xooi
2YPMKOBUX 3AHAMb 3 NOYAMKOBO2O MEXHIYHO20 MOOEMOBAHHSA 00NOMA2AE NIOBUWEHHIO YCHIUHOCTI
HABUAHHA 6 3A2AIbHOOCEIMHbOMY HABUAILHOMY 3AKNA0I, CAPUAE OCOOUCMICHOMY DPO3BUMKY |
CaMOBU3HAYEHHIO dimell, BUKOH)E POJib NOYAMKOBOI NOAIMEXHIUHOT 0C8IMU YYUHIG.

Knrouosi cnoesa: ocsimuiti npoyec 3axnady no3auKiibHoi oceimu, eypmkosa poboma, epapivna
epamomuicms, 2pagiuna JianbHicms, epaghiuni 3a80aHHS.

The paces of socio-economic development of the state, the reform of the educational
industry in the modern information environment predetermine the evolution of means of
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information transmission. From the first days of life the child is surrounded by technical
devices, sign systems, gadgets, drawings, schemes and other images that fill his/her living
space. In addition to the sound, for practical human activity, we can distinguish the need to
learn graphic language in the process of personal development and mastering the younger
generations of life competencies, which will determine their future professional orientation.

The institutions of extracurricular education effectively promote the achieving of these
goals in the educational space of our state. The primary link, which lays the foundation of
graphic technical literacy of students, is the student’s workshops of technical modeling for the
initial technical profile of the scientific and technical direction of extracurricular education. The
educational opportunities of the workshop activity from the initial technical modeling help to
eliminate the contradiction between the need for mastering the graphic literacy and insufficient
level of motivation to study, since the workshop activity is in free time from school, is not
obligatory, is chosen by the child in accordance with the circle of interests; the complexity of
the graphic material and the non-traditional, practical, personal approach to the processing of
such material in the process of educational activity in the relaxed environment of the institution
of extracurricular education.

Theoretical, practical bases and conceptual foundations of educational activity of
institutions of extracurricular education are considered in the researches of O. Bykovska,
I. Bekh, V. Verbytskyi, T. Yevtukhov, H.Pustovit O.Melentiev, V. Sukhomlynskyi,
T. Sushchenko, S. Rusova, T. Tsvirov. The investigations of psychological aspects of graphic
skills formation is carried out in works of A. Botvinnik, T. Buhaiov, O. Halkina, P. Halperin,
L. Hurova, A. Zankov, Ye. Kabanova-Meller, V. Kurina, V. Krutetskyi, V. Moliako,
S. Rubinshteina, I. Yakymanskoi and others. The problem of studying the methodical ways of
forming graphic skills and abilities of primary school pupils is disclosed in scientific researches
of domestic and foreign scientists such as V. Vasenko, N.Bondarieva, D.Samarin,
V. Polenichko, O. Litkovets. However, the issues of formation of students’ graphic literacy
during workshop classes from the initial technical modeling in the educational environment of
institutions of scientific and technical direction of extracurricular education remain
insufficiently researched.

The low level of formation of graphic preparation causes difficulties in further education
of students in profile workshops of the scientific and technical direction of extracurricular
education and in vocational schools. Therefore, urgent need is to do a didactic substantiation of
the essence, meaning, volume and didactic conditions of formation of graphic literacy of
students in the course of workshop classes from the initial technical modeling in institutions of
scientific and technical direction of extracurricular education.

The significance of graphic literacy in the content of learning is driven by the need for
the child to navigate and understand environmental information for use in multi-faceted
activities. A. Botvinnikov emphasized its importance, arguing that the requirements for
scientific and technical training of individuals constantly increase according to the evolution of
modern technical means, automation of production and numerous fields of human activity
[7,C.9].

Graphic literacy is the ability to read various graphic images (symbols, drawings,
diagrams, technical drawings, etc.) and the skills of their construction (execution) with the help
of various drawing tools, as well as by hand or on the eye [2, C. 5].

The general level of graphic preparation of children of elementary school age is
determined by the content of the school course in the study of educational disciplines of
mathematics, fine arts, labor education is the basis for further development and improvement of
graphic literacy in the process of workshop activity in institutions of extracurricular education.
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But, as practice shows, most children have a low level of mastery of graphic arts at the initial
stage of attending workshop classes.

The main content of the students’ graphic training is outlined in the curricula of the
workshop of initial technical modeling of the scientific and technical direction of the initial
technical profile of extracurricular education on the basis of which the educational process is
planned. Formation of graphic literacy among students of the workshop is defined as the main
task and factor of the predicted result of development of practical competence in the process of
studying in the workshop of initial technical modeling.

The analysis of the software clarifies the essence of the tasks of mastering graphic
literacy in accordance with the initial and basic levels and the years of training is to familiarize
students with the main drawing tools, concepts of lines and sections, symbols - bending lines,
lines of visible contours, places of glue, formation of the concept symmetry axis, symmetry
axis, symmetric cutting, etc. [6, C. 27]. Practically significant is the processing of the above
graphic concepts in the analysis of sample drawings, sweeps and the creation of technical
objects and models with their own hands. The final stage of making things is necessarily a
game, an exhibition work in which students use graphic concepts, can explain them during a
dialogue, demonstration, competition.

The analysis of the contents of workshop classes and the mechanisms of organizing
other forms of educational activity of the groups of initial technical modeling give grounds to
assert that the graphic image originally arises mentally, in the imagination of the child, and only
then is embodied in a specific graphic construction. Graphic activity of the students of the
workshop of initial technical modeling has an expanded range of possibilities for mental
development. In the process of practical graphic work of students there is an intensive
development of thinking, close interaction of attention, perception, imagination, memory, their
spatial representations, cognitive abilities simultaneously with the formation of their own
experience of creative activity, working out of abilities and skills.

During the introductory part of the lesson, students analyze images, drawing details,
scans and ready-made bench models of technical objects in order to distinguish their properties,
important elements. As a result, in the imagination of the child forms a voluminous graphic
image from which the next stage of work begins — the construction of his own technical model,
which has specific characteristics, functions, adaptations determined by the child. As a result of
such meaningful step-by-step work in the mind of the pupil develops the formation of a holistic
information-filled image, which in fact, is the psychological foundation of graphic activity. In
accordance with the workshop scheme 2/3 of the work time, pupils are covered by practical
activities for the production of a technical object in the process of performing technological
operations and graphic tasks.

Consequently, the graphic task is considered as «an educational problem that involves
the conditional reflection of the spatial properties of an object through mental and practical
actions, which are based on certain knowledge of the rules of execution and preparing
drawings, schemes, sketches and the ability to apply them in practice» [3, C. 20]. Such tasks
serve as the main means of mastering graphic literacy by students of the workshop by
performing an algorithm of analytical and synthetic actions in accordance with the content of
classes. Analysis of the system of graphic tasks that are performed by the students in the
process of mastering graphic literacy gives grounds to assert that the practical realization of the
task fulfills the need of each child in applying the obtained theoretical knowledge to their own
practical activities, serves as a tool for the formation of technological skills and abilities of
children, acts as a motivator of the dynamic inclusion of those who are learning in the process
of knowledge and performing mental activities during the educational process.
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With the help of the use of modern teaching methods and computer software, students of
the first and second years of elementary level of education from almost the first lessons, despite
the low level of development of the skills of drawing the technical objects on paper, achieve a
qualitative result by performing construction in a special program 3-D KOMPAS, which, in
addition, saves time for the intermediate preparatory stage of work. As a result, students do not
get tired of monotonous work and are able to continuous creative search for the achievement of
the educational goal.

In the course of comprehensive monitoring of pupils' activities covered by the process of
performing graphic tasks, a technological sequence of work on graphic tasks was determined:

1. Familiarization with work samples, analysis of the conditions for the implementation
of the task, identifying the necessary features to be achieved (characteristic of the bending lines,
the places of application of glue, finishing elements).

2. Discussion of the technological sequence of performing graphic operations on the
basis of drawing, scheme, technological card, own demonstration by the leader of the circle.

3. Independent practical activity of pupils (individual or group) for the support and
individual counseling, assistance of the head of the circle.

4. Summing up and correction of the result, finding out the reasons for the non-
conformity of the model with the stated conditions, eliminating errors, making revisions,
analysis of non-standard creative decisions, exhibition of works.

The content of the graphical tasks performed in the course of the training lessons helps
the students during the observation and the phased making models to disassemble, understand
and practically execute the mechanism of constructing technical objects using means of work,
to master the technical elements, and as the result to obtain the initial polytechnic education.

Consider the process of performing graphic training for students and gradually track the
specificity, effectiveness and content of the performed graphic tasks is proposed in the context
of studying the section of the curriculum workshop of the initial technical modeling [6, C. 27]
«Initial graphic knowledge and skills» within the theme «Familiarization with the symbols of
the bending line, the line of visible contour, the line of incision, the cutting, the place of
application of glue. Making a box-postcard».

At the initial stage of students’ perception the motivational factor plays the role of self-
determination of the child in achieving its specific goal during the classroom is noteworthy.
This factor is the contemplation of the final result of work - samples of a finished box-postcard.
Consequently, one of the obligatory conditions for the effectiveness of further activities is the
selection by the head of the workshop of tasks that are interesting to the students of a particular
contingent and the possibility of using the model proposed for the student's life in the context of
communicating with the immediate environment: family, friends, school realization, the
possibility of self-expression — the creation of its unique model, which has never been before,
the need to feel a co-creator, achieve success. In preparation for the class, during the selection
of graphic tasks, the execution of samples of boxes, the leader of the workshop takes into
account the level of formation of skills among the pupils with tools and materials, differentiates
them on the complexity, volume of work, filling and searching for graphic decisions regarding
the sex of children.

Accordingly, at the first stage of the implementation of the technological sequence of
work under the direction of the head of the workshop children contemplate objects-samples,
content filling and purpose, their functionality, analyze the shape, size, level of complexity of
execution, color decision, design elements, choose the model that most like it. At the end of the
first stage, each pupil is determined with a specific form of the model of the box-card, which he
decided to make and selects the required elements to be used in constructing the model (text,
image location, use of bulk details). In fact, in the process of using the project method, pupils
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create their own sketches and attempt to correlate the level of complexity of their
implementation, their capabilities, get advice from the head of the circle.

The second stage of work takes place on the basis of consideration of a technological
card, a graphical scheme, familiarization with a video or an individual presentation and a
commentary on the actions performed by the head of the circle, and aimed at understanding the
children by step-by-step implementation of the tasks and content of each technological step.
Actually at this stage, before starting to work with the pattern of the box-postcard, the attached
symbols of the bending lines mentioned in the topic are considered, as well as they relate to the
understanding of the implementation of which the labor action is directed at certain lines, thus
forming the skills of reading graphical information. During this graphic activity, the
implementation of the main cognitive learning function is realized.

At the beginning of independent practice (third stage) in the student's mind there is a
clear image and understanding of the sequence of implementation of technological operations,
and the process of implementing the image of the box model into life begins. The degree of
complexity of implementation of technical and graphic operations, depending on the individual
characteristics and skills of students is regulated by the head of the workshop level of his
assistance. To those students who will work with the pattern for the first or for the second time,
it is suggested to bend the already formed bending lines, but not to form them with a self-
written ballpoint pen, the beginning of the cutting is laid out with a stationery knife. The means
of realization of graphic tasks are tools (ruler, triangle, pencil, rod of spit ballpoint pen, scissors,
pencils, etc.), and materials (scan boxes, colored paper, quilting strips, colored napkins, dried
flowers, etc.). Students’ favorite stage is the creative third one, and especially the process of
graphic design of the carcass of the box with the help of stylistic means of decorative and
applied art as a type of graphic art. With accordance to the previous sketch, the students place a
flower on the bottom of the box, or the butterfly simply graphically depicting its image with
pencils, paints, using the technique of «decoupage», «trimming», «quilling», which are already
familiar to them. The artistic and graphic activity is continued with the image of selected
greetings, the performance of a volume decoration made of dried roses of orange crusts, bows,
or vice versa, with images of cars or other vehicles, buttons and chocolate candies

The final fourth stage of graphic activity is the characteristic of the result obtained by
the head of the workshop and has poly-dimensional significance. The exhibition of students'
works demonstrates the personal achievement of each student and points to the level of
formation of graphic skills and abilities of children, the possession of a conceptual apparatus.
During communication with each student through the presentation of the model there was a
discussion of successful creative artistic and graphic decisions of the made model of the box
and correction of the mistakes that had been made. The practice of verbal assessment of
students is aimed at perceiving the child's own success, synthesizing the need for further hard
work on oneself, as a path to constant self-improvement during communication. Due to the
systematic execution of graphical tasks during the practical part of the classes, the number of
fulfilled exercises provides qualitative changes in the formation of graphic literacy of students,
accompanied by the expansion of imagination, concentration of attention, activation of the
speed of mental processes: comparison, the separation of main features, synthesis of own
findings, creative search.

The educational process of workshop lessons from the initial technical modeling is
aimed at mastering pupils of junior school age and younger teens the basics of graphic literacy:
formation of abilities and skills development of constructive construction of technical objects,
reading of graphic sign systems in the process of working on creating a model, working out
own experience in observance of the proportion, volume, color combination, knowledge of the
basics of design, which forms the basis for further creative development and successful self-
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realization in the process of continuing education in sports, information, production, artistic and
technical workshops of the scientific and technical profile of extracurricular education.

Among the most important conditions that contribute to the qualitative process of
mastering graphic literacy by the students should note the interest, active motivation to teach
children by the head of the workshop, the use of game interactive techniques, forms and
methods, their diversity in the educational process, the informational saturation of the
educational material, the ability to choose by each pupil graphic tasks of different levels of
complexity within the framework of the subject under consideration, systematic thorough
preparation for the occupation and graphic literacy of the head of the workshop but, the
dynamics of changes in the types of activity of students during the class, the possibility of using
the manufactured technical model, toys, decorative choices in the student's life by participating
in competitions, as a gift to others, use in everyday life, decoration of the room, etc.

Due to the systematic involvement in the graphic activity of the students of the
workshop of initial technical modeling according to their vocation, during content-rich leisure
and at the same time well-organized educational process, as a result of the use of personality-
oriented and activity approaches, pedagogical support of the head of the workshop is the
formation of the most important cognitive, practical, social, creative competences of the
student's personality, which are necessary for continuing education in technical workshops by
profiles on scientific and technical direction.

The effectiveness of the participation of students in various technical competitions,
exhibitions, contests on the design and launch of the most simple technical models of the urban,
regional, and all-Ukrainian levels proves the high and sufficient level of mastering graphic
literacy by students of the workshops of initial technical modeling. According to the statements
of teachers of institutions of extracurricular education, methodologists, parents and indicators of
statistical research, — the thorough graphic preparation of students during workshop lessons
from the initial technical modeling helps to increase the success of studying at a general
educational institution, promotes personal development and self-identification of children, plays
the role of elementary polytechnic education of students.
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KOZYROD O.

FORMATION AND DEVELOPMENT OF STUDENTS’ GRAPHIC LITERACY IN THE
PROCESS OF WORKSHOP CLASSES ON TECHNICAL MODELING

In the article the essence, practical significance and specificity of the process of formation and
development of students’ graphic literacy during the studies of the workshop classes on technical modeling in
the educational environment of the institution of extracurricular education of the scientific and technical
direction of the initial technical profile are considered. In the article the essence, practical significance and
specificity of the process of formation and development of graphic literacy of students during the classes of
technical modeling circle in the educational environment of the institution of extracurricular education of the
scientific and technical direction of the initial technical profile are considered. On the basis of software
analysis, practical graphic activity of the students, we determine a technological sequence of graphic tasks,
pedagogical conditions of qualitative mastering of the basics of graphic literacy by means of workshop classes.
It was practically proved that the efficiency of the impact of workshop work on technical modeling on graphic
language acquisition by children of junior school and teenage age during solving graphic tasks differentiated
by the level of complexity. It was didactically grounded that the need for students to master the basics of
polytechnic education through graphic activity during the design of models of technical objects as a basis for
further profiling and self-determination of themselves with a specific technical branch of knowledge and a
direction of personal self-development. The methodical aspects of the organization of forms of educational
activity, the use of methods, techniques, technologies, approaches, methods of teaching that promote the
formation and development of graphic literacy of students are described. We determined the motivational factor
of classes as the main factor of development of interest of students to graphic, designing, project activity,
obtaining own practical experience of creative work and realization of their preferences in the educational
dynamic environment of the institution of extracurricular education.

Keywords: workshop activity, educational process of the institution of extracurricular education,
graphic literacy, graphic activity, graphic tasks.
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