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Introduction. One of the most important among
the many subjects studied by students in the specialty
«Architecture and Town Planning» is the discipline
"Descriptive Geometry"”, which is taught in the first
year of the Odesa State Academy of Civil Engineering

The work is devoted to improving the methods of
teaching the discipline «Descriptive Geometry»
to students studying in the specialty «Architecture
and Town Planning».

High-quality training of specialists is an important
task of higher education institutions. Descriptive
geometry, which is closely related to the
disciplines that are studied in the future directly in
the specialty, is basic, so special attention should
be paid to its high-quality mastery. Problems that
lead to a decrease in the success and quality of
training in the discipline have been identified,
which prompted teachers to search for and
develop new effective methods of teaching it.

In the second semester of the
2024-2025 academic year, the Odesa State
Academy of Civil Engineering and Architecture
(OSACEA) applied a methodology for teaching
descriptive geometry, according to which, along
with the presentation of the main material of the
classes, students were sent pre-made video
recordings of explanations of the implementation
of examples of individual tasks and solving
problems. Viewing the filmed material the
required number of times and the ability to
enlarge the images as a result allowed students
to independently understand the problems that
arose and solve the problems. Analysis of the
learning results and a survey among students
indicated the advantages of such a methodology.
The work also focuses on the proposed
methodology for teaching one of the complex
topics in descriptive geometry. The teachers used
specially developed step-by-step images of an
example of solving the problem, each of which
is accompanied by a detailed description of the
constructions. This approach allowed students
to review the material for the amount of time they
needed and independently deal with the problems
that arose when solving the problems. The teacher,
inturn, did not waste time on repeated constructions
on the board or in a graphic editor. This teaching
methodology allowed them to work effectively
with the group, increasing the success rate and
level of training of students. In order to assess
the effectiveness of implementing the improved
methodology into the educational process, an
analysis of the learning outcomes was conducted.
It was determined that in the groups of the
2024-2025 academic year, where the new
methodology was used, the speed of execution
and the quality of work are higher than in the
groups of previous years of study. The proposed
methodology for teaching descriptive geometry
is effective and can be implemented in the
educational process.

Key words: descriptive geometry, teaching
methods, specialty “Architecture and Town
Planning”, training format, quality of education.

Poboma npucssidyeHa BOOCKOHa/IEHHIO MEemMOooi8
BUK/1a0aHHs1 ducyun/liHU «HapucHa 2eomempisi»
cmyoeHmam, SiKi Has4arombCsi 3a  crieyiasib-
HicmIio «Apximekmypa ma Micmo6ydyBaHHsI».
SkicHa nid2omoska crieyja/icmis € Ba/1UBOH
3adadero 3akniadis BUWOI ocsimu. HapucHa
2eomempisi, sika MICHO ros’a3aHa 3 OuCyur/Ii-
Hamu, Wo BUB4aOMbLCS B8 MOda/IbWOMY 6e3-
rocepedHb0 3a creyiasibHicmio, € 6a308010,
momy rompiéHo npudiismu ocobnusy ysazy i
SIKICHOMY 3aCBO€EHHH0. By/iu susig/eHi npobiemu,
SIKI MPU3B00SIMb 00 3HUWXEHHS yCrituHoCmi ma
SKOCMI Hag4aHHs1 3 OUCYUN/IIHU, WO CIOHYKas1o0
BUK/120a4iB 00 MOWYKy ma po3POO6KU HOBUX
ehekmuBHUX MemooOis i BUK/1adaHHsI.

B Odechkili depxasHili akademii 6yodisHuymsa
ma apximekmypu (O4ABA) y dpyeomy cemecmpi
2024-2025 Hagya/ibHo20 6y/10 3acmMOCoBaHO
MEemoOUKY BUK/Ia0aHHST HapucHOi eeomempii
32I0HO sKIli pasoM 3 BUK/IA0EHHSIM OCHOBHO20
Mamepiasy 3aHsgmb cmyoeHmam Hadcusaauch
3a30asie2iob 3po6/ieHi Bi0eo3arucu MOsICHEHb
BUKOHaHHs1 rpuk/1adis iHOUBIOya/ibHUX 3a80aHb |
po38’3aHHs1 3a0ay. [NepeasisidaHHs1 BIO3HIMO20
Mamepiasny y HeoOXioHIll Kinbkocmi pasig ma
MOX/IUBICMb 36i/IbLUEHHST 306paXeHHs M06ydo8
B8 pe3ynbmami 0a/10 3Moay cmyodeHmam camo-
cmiliHo po3ibpamuck y BUHUK/UX Mpobriemax
ma posg’'sizamu 3adavi. AHasl3 pesysbmamis
HagyaHHs ma orumysaHHsi ceped CmyoeH-
mig BKasa/lu Ha nepesazu Mmakoi MemooUKU.
B pobomi makox akyeHmosaHo ysazy Ha
3arporioHoBaHy MemooOuKy BUK/IA0aHHST OOHIel
31 ck/1adHUX meM 3 HapucHoI 2eomempil. Bukna-
dayamMu 3acmocoBaHoO creyjasibHo PO3Po6/eHi
MOKPOKOBI 306paXKeHHS1 MPUKIady PO3B’s3aHHSI
3aB0aHHsl, KOXHE 3 SIKUX CYrpOBOOXYEMbCS
O0ema/ibHUM ~ OMUCOM  BUKOHaHHSI  106yd08.
Takuli nioxio das 3mo2y cmydeHmam po30usu-
muck Mamepias HeobXiOHy 0711 HUX Ki/IbKiCmb
yacy, i camocmiliHo po3ibpamuck 3 BUHUKIUMU
rpobsiemamu rnpu po3s’sa3aHHi 3aday. Buknaday,
B CBOK 4epay, He Bumpayas Jac 07151 nosmop-
HuX no6ydos Ha dowyi Yu 8 2pachidHOMy pedak-
mopi. Taka Memoduka Buk/iadaHHs1 00380/1U/1a
ehekmuBHO rpayrosamu 3 2pyrior, Miosuwy-
04U yCriWHICMb ma piseHb Ni020mMosKu Cmy-
O0eHmig. 3 Memotw OyiHKU eghekmusHoCmi
BIMPOBAOXKEHHST Y Has4asIbHUL Mpoyec yOoCKo-
HasieHOI MemoOUKU MposedeHul aHasli3 pesy/ib-
mamig Has4yaHHsl. Bu3HayeHo, Wo 8 epynax
2024-2025 Has4a/ibHo20 PokKy, de 3acmocosy-
Ba/laCb HOBa MemoouKa, WBUOKICMb BUKOHAHHSI
i sIKicmb po6im Buwa, HX B 2pynax rnonepecHix
POKiB HasuyaHHs. 3anporioHosaHa Memoouka
BUK/120aHHST HapUCHOI 2eomempil € echekmus-
Hoto, T MOXHa Briposadxysamu y Has4asibHUl
npoyec.

KntouoBi cnoBsa: HapucHa 2eomempisi, Memoou
BUK/1a0aHHs, creyiaabHicmb «Apximekmypa ma
MicmobydyBaHHs», (hopmam Has4aHHSI, SKICmb
ocsimu.

and Architecture (OSACEA) for two semesters. The
purpose of the discipline is to teach students geomet-
ric modeling of objects and processes, the ability to
rationally solve engineering geometric problems.
When studying descriptive geometry, students acquire
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such competencies as the ability to correctly execute
and read drawings of spatial objects and buildings,
and acquire abilities and special skills of graphic lite-
racy. This discipline contributes to the development of
spatial perception of the future specialist and teaches
to perceive the environment figuratively.

Statement of the problem in general terms and
its connection with important scientific or prac-
tical tasks. High-quality training of specialists in the
specialty of «Architecture and Town Planning» is an
important task of a higher education institution that
prepares students in the relevant field. Descriptive
geometry is one of the most complex disciplines that
future architects need to master well. After all, in the
future, based on the acquired knowledge in this sub-
ject, students proceed to study disciplines directly in
their specialty. According to the results of the analysis
of the quality of education over the past few years
(when switching to full or partial distance learning), a
decrease in the quality of works on descriptive geom-
etry and the speed of their completion by students
has been noted. This fact requires the search for new
effective solutions for teaching descriptive geometry
and their further implementation in the educational
process. Therefore, in order to improve the quality of
training for students of the specialty «Architecture and
Town Planning», the teachers of the Department of
«Descriptive Geometry and Engineering Graphics» of
the OSACEA were faced with the task: with a limited
number of hours allocated for classroom lessons and
in any format of learning (online, offline or mixed), to
develop new effective methods of teaching the disci-
pline «Descriptive Geometry».

Analysis of recent research and publications.
The high quality of students' training depends on
their interest in studying the discipline. Therefore, the
teachers of the Department of «Descriptive Geometry
and Engineering Graphics» are constantly searching,
developing and improving new methods of teaching
descriptive geometry for online, offline and mixed
learning formats [1, p. 143]. Over the years of teach-
ing, it has been noticed that the use of models when
explaining the topics of descriptive geometry classes
helps students better understand the material. There-
fore, the employees of the department created mod-
els for various sections of the discipline, which are
used in the educational process. When teaching
online, teachers take photos of models from differ-
ent angles in advance, and then use the footage for
explanations. This teaching method allows students
to develop spatial thinking, which helps push them
to find the right solution to a problem [2, pp. 17, 25].
In recent years, when explaining and simultaneously
solving problems on the board (using chalk and draw-
ing tools) in an offline learning format, the teacher
takes a photo of each step of the construction. The
collected set of photo materials is subsequently used
in explanations in the online learning format and, if
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necessary, is sent to students. This allows students
to independently look at the photo and figure out
the problem, which contributes to understanding the
material and helps in solving problems. The conside-
red methods are very convenient, as they save time
on explanations, the prepared materials are useful
in mastering complex topics of descriptive geometry,
but to obtain higher learning results, it is necessary to
search for and develop an improved methodology for
teaching the discipline.

Highlighting previously unresolved parts of the
overall problem. Let us consider several main fac-
tors that lead to a decrease in the quality of teaching
the subject «Descriptive Geometry», which is difficult
for students to study. The reduction in the number of
classroom hours allocated to the discipline has led to
the fact that teachers, in a limited time, must provide
the necessary material in a concise form. For this rea-
son, they do not have enough time in the classroom to
re-explain the material to students who need it, as they
are forced to give preference to teaching information
on the topic of the lesson. Another teaching problem
is that under martial law, air raid sirens sometimes
sound during classes, and the learning process stops
during this period. This leads to the teacher having to
provide material briefly and incompletely in the class-
room hours remaining for the corresponding lesson.
Another problem of teaching descriptive geometry
is the lack of graphic skills among students entering
technical education institutions. This is due to the fact
that the subject «Drawing», which is closely related
to descriptive geometry, is excluded from the list of
school subjects. This fact means that teachers, while
teaching material on descriptive geometry, are forced,
if necessary, to additionally provide information on the
subject «Drawing». The above-mentioned problems
encourage teachers to search for and develop new
effective methods of teaching the subject «Descrip-
tive Geometry».

Purpose of the article. The aim of the work is
to improve the quality of teaching the graphic disci-
pline «Descriptive Geometry» to students of the spe-
cialty «Architecture and Town Planning». The aim is
achieved by searching, researching and implement-
ing new effective teaching methods into the educa-
tional process.

Presentation of the main research material.
In the 2024-2025 academic year, teachers of the
Department of «Descriptive Geometry and Engineer-
ing Graphics» of the Odesa State Academy of Civil
Engineering and Architecture developed and refined
new methods of teaching complex sections of the
discipline «Descriptive Geometry» for students of the
specialty «Architecture and Town Planning» in order
to make the material easy and accessible to under-
stand. It was decided to make video recordings of
explanations of individual tasks and problem solv-
ing during the classes. In the offline form of training,
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explanations and constructions were recorded on the
board, and in the online form, they were recorded on
the screen. The recorded material, which was sent
to students as needed, became very useful to them,
because in the future it can be used when examining
the explanations in detail for the required amount of
time for a particular student. A survey among students
confirmed that the recorded material helped them a lot
when performing individual tasks, since in case of any
misunderstandings they were able to watch the video
recordings the required number of times, as well as
enlarge the image of the constructions on the board.
In the above work, we also want to focus on the
new methodology for teaching the complex topic of
descriptive geometry «Construction of perspective
and reflection of a group of bodies with a lowered plan
and scale of heights with two vanishing points», pro-
posed in the 2024-2025 academic year. The teach-
ers of the department have previously developed
step-by-step images of the task on the example of a
group of bodies. According to the new methodology, it
is proposed to add step-by-step images of an exam-
ple of solving the task and additional video recordings
with explanations of the implementation to the teach-
ing material. Step-by-step images begin with the con-
struction of the condition and layout of the task, then
the lowered plan, the scale of heights, the construc-
tion of the perspective of objects using the lowered
plan and the scale of heights, the determination of
the objects' shades, the construction of shadows from

objects on the subject plane and shadows from some
objects on others, the construction of reflection in a
horizontally located mirror, and finally the design of
the final image, Fig. 1. Each of the images is accom-
panied by a detailed description of the construction
at the corresponding stage. The developed exam-
ple covers the entire possible variety of object forms
that are available in the options provided to students
for completing the task. The proposed material can
be used in all forms of learning — online, offline and
mixed, since at any moment students have the oppor-
tunity to open it on their smartphones and, looking at
the example, find and understand it when a problem
arises in solving the task.

The method of teaching material using step-by-
step images is convenient for students who were
absent from class, or who were distracted during
the explanations, and listened to part of the material
provided, or among those who do not perceive the
explanation of the material the first time. In turn, the
teacher offers such students to open the proposed
example at a particular step and explains the material
they missed or did not understand, without performing
repeated constructions on the board or in a graphic
editor. This teaching method significantly saves class-
room hours, which allows them to work effectively
with the group, increasing the success rate and level
of training of students.

To assess the effectiveness of the implementation
of the new methodology in the educational process,

Fig. 1. Some of the developed step-by-step images
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Table 1

Learning outcomes for performing a calculation-graphic work

Group Numbe_r of Percentage of _students Pert_:entage (_)f students who
Year of study number students in the v_vho submltteo! submitted assignments on time
group assignments on time and received high grades

1 2 3 4 5
A-180 28 82 79
2024-2025 A-181 23 79 96
A-172 24 38 78
2023-2024 A-173 25 64 88
A-161 25 32 75
2022-2023 A-163 23 39 89

an analysis of learning outcomes was conducted. The
data obtained from performing calculation-graphic
works among two groups (A-180 and A-181) of the
2024-2025 academic year, where the new method-
ology was used, were considered. To compare learn-
ing outcomes, data were selected from two groups
(A-172 and A-173) for the 2023-2024 academic year
and two groups (A-161 and A-163) for the 2022-2023
academic year. The parameters that characterize
success and quality were selected, respectively, as
the number of students in the group who completed
the work on time (i.e., within the deadline set by the
teacher), and the number of students in the group
who received high grades («excellent» and «good»)
for the task that was completed on time. The obtained
data are summarized in Table 1.

When comparing the results, it can be seen that
in the groups of the 2024-2025 academic year, the
percentage of students who passed the task on time
is much higher than in previous years of study (on
average, by about 37%). As for the percentage of stu-
dents who passed the task with high grades among
those who completed the task on time, it can be seen
that the average indicator for the last academic year
is slightly higher (on average, by about 5%). Accord-
ing to the results of the analysis of the conducted
studies, it can be concluded that in the groups of the
2024-2025 academic year, which were provided with
explanations using additional video materials and
step-by-step images of an example of the task, the
speed of completion and quality of work are higher
than in those groups where these additional materials
were not used, that is, the proposed methodology is
effective, it can be used in the future in the educa-
tional process.

Fig. 2 presents several graphic works completed by
students in the 2024—2025 academic year using a new
teaching methodology in the educational process.

Conclusions. The paper presents an improved
methodology for teaching complex topics in the
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Fig. 2. Examples of work completed by students
in the 2024-2025 academic year

graphic discipline «Descriptive Geometry» to students
of the specialty "Architecture and Town Planning".
which can be used in any format of training. Studies
of the results of training using the proposed meth-
odology were conducted. Analysis of the research
results indicated an increase in the speed and quality
of work performed by students, which indicates the
effectiveness of the developed teaching methodology.
It is proposed to apply the presented methodology
when teaching complex topics in graphic disciplines
in higher education institutions.
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