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Abstract. In modern conditions of development of the higher education system, requirements
are put forward for graduates related not only to knowledge, skills and abilities in the professional
field. Personal qualities such as independence, initiative, originality of thinking, communication
skills, the ability to generate ideas, readiness to solve problem situations that do not have pre-
developed algorithms and means of solution, are not less important. They all have great importance
in the further educational and professional activities of an architect, designer, engineer. In the
overall task of improving the educational process, perhaps the most important problem is the quality
of teaching, which largely depends on the teaching methodology.

Drawing is the international language of architectural and artistic specialists and engineers of
various specialties. The disciplines of the graphic cycle, which include descriptive geometry and
engineering graphics, are studied by students of architectural, artistic and technical fields in
universities in their junior years. The result of the training is the development of spatial
representation, the acquisition by students of high-quality graphic skills, the ability to graphically
solve applied problems, correctly create and “read” drawings, and also know the basic requirements
and rules for the preparation of design documentation. The main goal of our research is to monitor
and test the criteria for the effectiveness of teaching graphic disciplines during the academic year, as
well as to summarize the results on the development and improvement of approaches to the
methodology of teaching graphic disciplines and their impact on the quality of education of first-
and second-year students in architectural, artistic and technical specialties.

The work uses theoretical and empirical methods: analysis, classification and generalization
of the research source base; author's experience in organizing the educational process; diagnostics
of students' classroom graphic work with timing of time spent, as well as their homework. Our
many years of experience show that junior students can gain in-depth knowledge only if they are
highly motivated, systematic individual work and obtain detailed knowledge on their own. The
presented results of a study of monitoring the educational process of teaching graphic disciplines
and the influence on the quality of teaching of various methodological and many other important
factors, from our point of view, can be assessed as quite significant, so it is necessary to continue
searching in this direction in the future.

Keywords: graphic disciplines, monitoring, junior students, performance criteria,
methodological tools.

Statement of the problem in a formal way. Relevance of the research. The importance of
graphic disciplines for the professional training of an architect, artist, designer and engineer is
fundamentally important; they expand the capabilities of future graduates, making them universal
specialists. Graphic competencies are quite significant for applicants in such areas, so high-quality
graphic training is an urgent problem. In the process of studying these disciplines, students are
given a focus on developing both graphic skills, artistic skills, a sense of harmony and style, and on
the development of creative associative and artistic thinking.  Our study is related to the research
work "Improving the organization of the educational process using distance learning methods and
methods of teaching graphic disciplines to students of construction and architectural and artistic
specialties based on a competency-based approach”, which has been carried out at the Department
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of Descriptive Geometry and Engineering Graphics of the Odesa State Academy of Civil
Engineering and Architecture (OSACEA) for many years.

Analysis of recent research and publications. The state of graphic training in higher
education institutions is widely discussed in the research of modern scientists and geometers [1, 63-
75; 2; 103-113; 6, 27-28; 7, 188-193; 12, 36-47; 14; 18, 326-331, etc]. Of particular interest are the
works that address the issue of effective application of methodological developments in terms of the
content and scope of educational tasks [4; 5; 8, 131-134; 10, 152-160, etc.] Studying the experience
of teaching graphic disciplines by different teachers, we emphasize that each of them has his or her
own view on the methodology and methodology of using certain didactic tools and forms of control,
so, from our point of view, to improve the efficiency of the educational process and achieve its best
results, the joint work of different teachers is necessary. The problems of topics and scope of
assignments remain unresolved - separately by specialties [3, 202-205; 9, 167-173; 13; 17, etc.].

Purpose and objectives of the study. The main purpose of our study is to summarize the
results of the development and improvement of approaches to the methodology of teaching graphic
disciplines in both Ukrainian and English. Using theoretical and empirical methods, we demonstrate
the monitoring and provide criteria for the effectiveness of teaching graphic disciplines to first- and
second-year students of architectural, artistic and technical specialties.

Main material. Descriptive geometry is the theoretical basis for constructing drawings that
are complete graphical models of spatial objects. Its main tasks are to study theoretical methods of
graphical construction of three-dimensional objects on a plane, to acquire practical skills in making
images (orthogonal, axonometric, perspective, etc.) and graphical methods of solving applied
problems. This discipline is one of the first graphic disciplines that begins the professional
education of future architects, artists, designers, or engineers. Mastery of graphic language, which is
the most important factor aimed at conveying basic visual information, should be built on the
principle of a systematic approach and used as a tool aimed at developing spatial and creative
imagination [11, 44-48; 15, 127-143; 16, 173-180; 19, 201-206, etc.]. For several years now,
OSACEA has been teaching graphic disciplines in English, which is one of the important
motivational factors for students. As a rule, classroom classes are conducted in a bilingual form,
that is, the provision of educational material is mixed - in Ukrainian and English. To carry out the
educational process and conduct classes in graphic disciplines, the department has created an
educational and methodological complex, which includes lecture notes (in Ukrainian and English),
a study guide, a workshop, methodological recommendations on the topics of graphic tasks, etc.

By monitoring, we mean a set of procedures for observing and currently evaluating the
process of teaching graphic disciplines with a comparison of the quality of students' graphic tasks.
In addition, the orientation of the obtained results to achieving success in general and increasing the
motivation of students in education investigated. A comparative approach used in the project
monitoring process. Experimental researches to study internal monitoring of teaching graphic
disciplines and its impact on the quality of student performance were carried out at the Department
of Descriptive Geometry and Engineering Graphics of OSACEA in the period 2021-2023. among
90 junior students of architectural, art and construction specialties. . The introduction of monitoring
was preceded by significant work to establish and generalize theoretical indicators and basic
comprehensive criteria for the effectiveness of assessing the quality of academic performance. The
criteria-based methodology for internal monitoring of the quality of graphic work during the
semester, developed by the author, was also tested, which was based on the author’s long-term
research results.

Evaluation effectiveness criteria were grouped according to the following indicators: students'
presence at lectures, and separately, practical classes, as well as at consultations, activity at relevant
events, timely completion of tasks by the assigned deadline, verification of students' independent
processing of methodical support of the discipline, etc. (Table 1).

61



ISSN 2786-7749 Scientific Problems Of Architecture And Urban Planning, 2024, No. 2

Table 1
Characteristics of quantitative factors of the research base
Group 1 Group 2 Group 3 Group 4 Notes

Number of students in 30 20 22 18

the group

Attendance at lectures 70% 70%" 80% 100% *online
Attendance for 90% 60%" 90% 100% * online
practical classes

Consultation 90% 40%* 70% 95% * online
attendance

(in the audience)

Coefficient 1: timely 0.8 0.4 0.6 0.9 max 1.0

completion of tasks
within the set

deadline

Coefficient 2: 0.2 0.1 0.2 0.8 max 1.0
verification of

students’ independent

development of

methodical support of

the discipline

Notes. 1. Distribution of groups: group 1 - students of the 1st year majoring in "Fine Art",
discipline "Geometry of Images” (30 students in total); group 2 - students of the 2nd year in the
specialty "Graphic Design", the discipline "Descriptive Geometry" (20 students in total); group 3 -
students of the 1st year majoring in "Construction and Civil Engineering, discipline "Engineering
Graphics™ (22 students in total); group 4 - students of the 1st year majoring in "Construction and
Civil Engineering, English" discipline "Engineering graphics™ (18 students in total).

2. The number of students accepted selectively.

Summarizing the results of table 1, we emphasize that the presence of students at lectures and
practical classroom and online classes, as well as at consultations, had a certain influence on the
quality of execution and timeliness of providing graphic works. This will later be confirmed in our
work.

The results were obtained by methods of expert evaluation classification and point
evaluations. The scheme of the study provided for a comparison of the obtained measurement
results and the manifestation of the symptoms of each of the criteria. To ensure their comparability,
they were translated into a 100-point scale. At the same time, the distribution of points by level of
quality was as follows: high level of the quality of the educational process - 90-100 points,
sufficient level - 75-89 points, higher average - 63-74 points, medium level - 50-62 points, low - up
to 49 points. Control measures are mandatory elements of feedback in the learning process. Each
control event in any discipline must have a clearly thought out content and form of control and
criteria for evaluating the results. The main tasks of the system of control measures for checking the
quality of education are the formation of systematic, stable competences of students, as well as
increasing the motivation of students for systematic active work throughout the entire period of
study.

We will present the algorithm for calculating the criteria using the example of evaluating the
MUTUAL INTERSECTION OF TWO POLYHEDRON SURFACE, topic Positional Problems
(fig.1).
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Fig.1. The construction of the line of intersection of two polyhedral surfaces in orthogonal
projections (A3 format)

This is one of the important, but not simple, classical problems of Descriptive geometry - the
construction of the line’s projections of intersection of two polyhedral surfaces in orthogonal
projections. All four groups of students who participated in the experiment performed this planned
problems. The deadline is two weeks. According to the teacher's explanations and with the help of a
visual image - a rectangular isometry, the students complete this problem for approximately 80% in
the classroom and pass it for examination.

Then began the final stage of evaluation and comparison of the quality of graphic work by
students of different groups using the author's criteria system (Fig. 2).

Fig. 2. Graphic work of the student (individual option): approximately 75% of the volume
of execution
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According to the above criteria for evaluative classification, journals compiled for each of the
four groups based on points (grades based on ECTS principles on a 100-point scale) with
mandatory recording of the deadline and quality of graphic work. Next, the results were compared
and the indicators of each criterion were evaluated (Table 2).

Table 2
Comparative table of expert assessment of the quality of graphic tasks
Group 1 Group 2 Group 3 Group 4 [Tpumen.

Problem No. 1| 80 points 70 points 70 points 85 points | *The

average
(A3 format) score for the

group

Task No. 2 (two | 70 points 65 points 65 points 85 points
A3 formats)

Problem No. 3| 80 points 65 points 75 points 95 points
(A3 format)
Problem No. 4| 85 points 75 points 70 points 95 points
(A3 format)

Problem No. 5 90 points 80 points 85 points 95 points
(A3 format)

Listed in the table 2 results lead to very interesting and ambiguous conclusions. It can be
stated, first of all, that during the initial period of adaptation of students to the higher educational
institution in general and, separately, to the study of graphic disciplines, the average score of
graphic tasks according to the criterion system improves (from Problem No. 1 to Problem No. 5).
Secondly, the students are very interested in the tasks on applied problems of Descriptive geometry
- and this is Problem No. 4 and Problem No. 5, therefore the average score on these graphic works
improves significantly. Thirdly, from the generalization of monitoring studies from table 1 and table
2, it is clearly possible to trace the connection between the attendance of classes and consultations
by students and their motivation to study, and hence there is a desire for independent work with
methodological support. This corresponds to one of the main tasks of higher education - to prepare
high-quality competitive specialists for both the domestic and international labor market.

Thus, a very dense study was conducted, painstaking work was done, taking into account
multivariate analysis, considering that the teachers - lecturers and teachers who conducted practical
classes and consultations - were different teachers. It should emphasized that in practical classes,
the teacher does not need to repeat the lecture material, but only to disseminate and concretize the
knowledge gained in the lectures. It is also important to note that safety should come first, so in
these turbulent times, a differentiated approach to teaching in general is one of the most important.
At the present stage, unfortunately, education is not always in line with the principles of
accessibility and continuity, and some students are not ready for the challenges of modern society.
Thus, in today's realities, it is of great importance to perform tasks with the help of various digital
technologies, and achieving a high level of quality of graphic training also depends on the
effectiveness of the methodological and methodological implementation of the discipline and on the
professionalism and dedication of a particular teacher
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Conclusions. Prospects for further research. Our many years of experience in teaching
graphic disciplines allows us to say that individual graphics knowledge and skills of students of
creative and technical specialties are one of the most important components of professional
competence and presuppose the possession of the required amount of special subject skills, the
ability to effectively apply them in solving educational and creative tasks. It can be determined that
first-year students can gain deeper knowledge only under conditions of high motivation, systematic
individual work and obtaining more detailed knowledge independently. We emphasize that the
formation of professional graphic competences of future specialists is impossible without a
thorough study of the basics of graphic literacy, therefore, improving the skills and elements of
graphic culture of first-year students begins already in the first semester. Graphic competences are
important for the future professional activity of the graduate, which gives freedom in the creative
implementation of the entire design process from the conception of an idea to its implementation.
The presented results of a study of monitoring the educational process of teaching graphic
disciplines and the influence on the quality of teaching of various methodological and many other
important factors, from our point of view, can be assessed as quite significant, so it is necessary to
continue searching in this direction in the future.
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MOHITOPHUHTI I KPUTEPII EPEKTUBHOCTI BUKJIAJAHHS
I'PAOIYHUX JUCHUILIIH CTYAEHTAM MOJIOAUINX KYPCIB
TBOPYHUX I TEXHIYHUX CIIEHIAJIBHOCTEH

!B. I1. Bpeanbosa,
vera2008@ukr.net, ORCID: 0000-0002-3005-2384

Y0o0ecvra depacasna akademin 6yoisnuymea ma apximexmypu, Ooeca, Yrpaina

AHoOTalig. Y CyyacHMX YyMOBaXx pO3BUTKY CHUCTEMM BHILOi OCBITU [0 BHITyCKHHUKIB
BHCYBAaIOThCS BUMOTH, TOB'sI3aH1 HE TUIHKU 31 3HaHHSMU, BMIHHSMH Ta HaBUYKaMu y npodeciiiHii
chepi. He MeHm BakivMBe 3HAYCHHsI BIAIrparOTh TaKi OCOOHMCTICHI SKOCTI, SIK CAaMOCTIHHICTb,
1HII[IaTUBHICTh, OPHUTIHAJIBHICTH MUCJICHHS, KOMYHIKAaOEIbHICTh, 3JAaTHICTh TE€HEpyBaTH i1ei,
TOTOBHICTH PO3B'SI3yBaTH MPOOJIEMHI CUTYallii, Ki HE MalOTh 3a3[aJIETib PO3POOJICHUX AITOPUTMIB
1 3aco0iB pO3B'A3aHHA, 110 BIIIPAlOTh HE MEHII BAXJIMBY pOJIb y MpoQeciiiHii IisyIbHOCTI
apxiTekTopa, Iu3aiiHepa, 1HXKeHepa, HDK 3HaHHS OyIb-AKOi AUCHUIUIIHK. Y 3arainbpHiil 3amayi
BJIOCKOHAJICHHSI HABYAJILHOT'O MTPOLIECY UM He HaWBAXKIIUBIIIOK € MpobiieMa SKOCTI HaBYaHHS, sIKa B
3HAYHIN Mipi 3aJIeKUTH BiJ] METOIOJIOTI] BHUKJIAJaHHS.

KpecneHHs € MIDKHApOJHOIO MOBOIO CHELIATICTIB apXiTeKTypHO-MUCTELBKOIo Mpodito Ta
1H)KEHEepIB PI3HUX crenianbHocTed. Juciumiing rpadiyHoro HUKIY, O SKUX Halle)kaTh HapHUCHA
reoMeTpiss Ta IiHXKEeHepHa Tpadika, BHBYAIOTHCS CTYJIEHTAMU apXITEKTYPHO-MUCTEIBKUX Ta
TEXHIYHMX HAOpsMIB Yy BHIIAX HAa MOJIOALIMX Kypcax. Pe3ynpTaroM HaBYaHHS € PO3BUTOK
IIPOCTOPOBOrO YSIBJICHHS, HAOyTTs CTYJEHTAMH SKICHUX TpadiuHUX HAaBUYOK, YMiHb I'padidHO
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BUPIIIYBaTU MPHUKIAJHI 3aBJAHHSA, NMPABHJIBHO CKIAJaTH Ta "d4MTaTH" KPECICHHS, a TAaKOX 3HATU
OCHOBHI BHMMOTM Ta TMpaBWja 10 O(QOPMIEHHA MPOEKTHO-KOHCTPYKTOPCHKOI JTOKYMEHTALii.
OCHOBHOIO METOI0 HAIIOTO JOCHIKEHHS € MOHUTOPIHT Ta ampoOaiis KpUTEpiiB €PeKTHUBHOCTI
BUKJIQJaHHSA TpadiyHuX TUCHMIUIIH MPOTArOM HABYAJIBHOIO POKY, a TaKOX Yy3arajabHEHHS
pE3yJIBTATIB MIOJ0 PO3BHUTKY 1 BIOCKOHAJICHHS MiJXOJIB J0 METOIOJOTIi BUKIAJaHHS TpadidHUX
JMCUUIUTIH Ta iX BIUIMB Ha SKICTh HABYAHHS CTYJICHTIB MEPILIOTO 1 APYroro KypciB apXiTeKTypHUX,
XYJIOXKHIX Ta TEXHIYHUX CIEI1aThHOCTEH.

Y po0OOTi BHKOPUCTaHI TEOPETHYHI Ta EMITIPHYHI METOIM: aHaji3, KiIacugikamis Ta
y3arajJbHEeHHsI JDKepenbHOi 0a3u JIOCHIKEHHS; aBTOPCHKHUW JOCBIJ OpraHizaiii HaBYaJILHOTO
MpoLecy; JIarHOCTHUKA CTYACHTCHKUX ayJUTOPHMX TpadidyHUX poOIT 13 XPOHOMETPAKEM
THUMYAaCOBUX BUTpaT, a TAaKOX I1X JOMAIIHIX 3aBAaHb. Ham OaraTopiyHUN JOCBiA TOKa3ye, IO
CTYJEHTH MOJIOAUINX KYpCIB  MOXYTh OTpUMAaTH TIJIMOIII 3HAHHS JMIIE 33 YMOBU BHCOKOI
MOTHBAIlil, CHCTEMaTUYHOI 1HAMBIAYalIbHOI pOOOTH Ta OTPUMAHHS IETAJIbHIIINX 3HaHb CAMOCTIIHO.
HaBeneni pe3ynbratu AOCHIKEHHS MOHITOPUHIY HaBUYaJbHOI'O MPOLECY BUKIALAHHS TIpadiuyHUX
JUCIUIUIIH Ta BIUIMB Ha SKICTh HABYAHHS PI3HUX METOAOJOTIYHUX Ta IIe IHIUX O0araThox
BAKJIMBHUX (PAKTOPIB, 3 HAIIOI TOUKH 30py, MOKHA OI[IHUTH JIOCUTH 3HAUyIIMMHU, TOMY HEOOX1/IHO B
MEPCIEKTHBI MPOIOBKUTH MOITYKH B IbOMY HaATIPSMKY.

Kuarouosi caosa: graphic disciplines, monitoring, junior students, performance criteria,
methodological tools.
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