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Abstract. Due to the COVID-19 pandemic, schools and universities around the world are
moving to online learning. Various technologies and techniques have been invented around the
world, but they do not solve simple problems such as task logistics between teacher and student.
There is a large non-creative additional work load. The article discusses the problems
encountered in teaching graphic subjects online and the tools and techniques that can be used.
Breakout rooms in ZOOM have been found as a good option for practical work in engineering
graphics. The aim of the article is to describe the experience gained in teaching engineering
graphics online in the spring and autumn semesters of 2020, as well as to analyse the results
of the survey at the end of the year.
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Introduction

Pandémija, kas parklajusi visu pasauli un apstadinajusi daudzas dzives
jomas, butiski skarusi ar1 izglitibu, faktiski parveérSot to par attalinato apmacibu.
Var teikt, ka Sobrid pasaul€ notiek milzu eksperiments, kas parbauda attalinatas
izglitibas iesp&jas gan no tehnologiska, gan cilvéciska aspekta (Eun-Jung Kim,
J.J. Kim, Han, 2021). Pasaulé jau ieprieks ir izstradatas neskaitamas dazadas
tehnologijas, platformas, lietojumprogrammas, online kursi (MOOC’s),
datorspéles (Jurane, 2015) un sazinas sist€mas, kuram peksni ir radusies
neskaitami lietotaji, kas izmekl€ no tam savai specifikai Vispiem&rotako
(Watermeyer, Crick, Knight, & Goodall, 2020). Salidzino$i nesapigi ir tiem
procesa dalibniekiem, kuru kursos jau iepriek§ bija ieklauts zinams daudzums
digitalo riku un sagatavoti attalinatai macisanai pieméroti materiali (Nuere & de
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Miguel. 2020). Tacu pasaul€ ne visi ir tam gatavi. Pasniedz&ji masveida ir spiesti
pariet uz attalinato apmacibu, tacu izradas, ka tikai aptuveni 49% ir tam gatavi vai
uzskata, ka ir tuvu tam (Watermeyer et al. 2020). Katrai nozarei ir sava specifika
un labak sagatavoti ir IT joma stradajoSie pasniedzgji. Grafisko priekSmetu
pasniegSana macibu rezultats ir attéls - ras€jums, kas prasa precizitati. Inzenieru
un arhitektu izglitiba liela nozime ir grafiskajiem priekSmetiem, tadiem ka t€lotaja
geometrija un inzeniergrafika, kas tradicionali izpildami klasiskaja tehnika ar
roku. Rokas tehnika nav nekada vecmodiga lieta, Ta ir un paliek neatnemama
arhitekta izglitibas sastavdala (Suzuki, 2014). Taftebergs Jakobsens piemin
pieméru sava praks€ par divam studentu grupam ar atskirigu apmacibas modeli.
Studenti, kas 1idz pat 4 semestrim savus darbus izstradaja ar roku, pretstata tiem,
kuri stradaja jau no pirmas dienas ar CAD programmatiiram, labak izjiit ras€jumu,
ras€juma mérogu un uzrada labakas vizualizacijas un telpiskas izpratnes sp&jas
(Tafteberg Jakobsen & Matthiasen, 2014). Tokio Tehnologiskaja instittita (Tokyo
Institute of Technology) télotajas geometrijas kursa apraksta rakstits “Student
learning outcomes: (...) 3. Draw with beautifully and accurately by finding the
right sollution” (Tokyo Tech, 2017), tatad ras€t skaisti un precizi. Savienot
estétiku un precizitati. Sis ir prick§mets, kas apvieno cilvécisko un tehnologisko.
Nav jakonflikte digitalajai un fiziskajai pasaulei, tam ir jasadarbojas un
japapildinas vienai no otras. Tapat ka izglitibas sist€mai jaapvieno labakais no
abam apmacibu formam — klatienes un attalinatajai apmacibas formam. Uz to
pasaule virzijas jau kadu laiku, negribigi un fragmentari, bet nu visi, gribot vai ng,
varot vai ng, ir spiesti izv€léties tehnologijas saviem kursiem (Marshall, 2018).
Tapec, iespgjams, vélamais apmacibas veids $adiem priekSmetiem nakotne bis
klatiene vai jaukta tipa apmaciba.

S raksta mérkis ir dalities ar pieredzi, kas giita Rigas tehniskaja universitate
2020. gada pavasara un rudens semestros prick§metos ‘“T€lotaja geometrija un
inzeniergrafika” un “Buivgrafika”, ka ari atlasiti tie riki un metodes, kas tika atziti
par noderigiem praktisko uzdevumu veikSanai grafiskaja apmaciba. Ka art 45
studenti aizpildija aptauju par attieksmi pret grupu darbu. Darba atzinas varetu biit
izmantojamas grafisko priekSmetu pasniedzéjiem dazadas macibu iestades.

Telotaja geometrija 1.kursa arhitektiem
Course of Descriptive Geometry for First Year Students-Architects

Telotajas geometrijas kursa galvenais kodols un arf darba rezultats ir attéls.
Ja man kadreiz cilveks, kas nav nekad saskaries ar $o priekSmetu, jauta — “Kas ir
telotaja geometrija? «, es atbildu, ka tas ir kaut kas starp ziméSanu un matematiku.
ZiméSana tadel, ka rezultats ir att€ls, bet matematika tadel, ka katrs punkts un
linija atrodas konstruktiva kopsakariba ar visu paréjo. Nekas nav nejauss. Varétu
domat, ka tieSi CAD (Computer Aided Design) tehnologijas ir tas, kas Seit
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nepiecieSams. Ta tas arf ir, bet nakoSajos semestros, nevis studiju procesa sakuma.
To nemitigi atkarto nozares specialisti jau gadu desmitiem (Suzuki, 2014).

Grafiskie priekSmeti inZenieru izglitiba sakas no pirma semestra un turpinas
vairakus kursus, atkariba no specialitates. Pirma semestra t€lotajas geometrijas un
inZeniergrafikas pamatkursa darbi tiek izpilditi ar zZimuli, jo programmu direktori
ir vienojusies, ka universitate nevar atlauties izsniegt inZeniera vai arhitekta
diplomu personai, kas taisnu Imiju nevar novilkt bez tehnologiju palidzibas.
Nakosajos semestros darbs noris ar CAD vai BIM (Building Information
Modelling) programmatiiram. Kursi, kuros pamatdarbs notiek ar datoru, ir relativi
viegli pielagojami attalinatai apmacibai. Prakse rada un statistika to apliecina
(Europeandataportal.eu, 2020), ka datoru nodrosinajums Latvija majsaimniecibas
macibu mérkiem (95%) ir augstaks ka vid€ji Eiropa (91%), tap€c nav noverotas
tehnikas trukuma problémas (iznemot printéSanu). Lielakais izaicinajums ir
parveidot klasiskos zimula kursus. Jasaprot, ka tajos netiek tikai raséts. ST dala ir
kritiski biitiska inZenieru izglitiba, jo veido un attista telpiskas un konstruktivas
domasanas un vizualizacijas sp&jas ( Dobelis, Sroka-Bizon, & Branoff, 2019), kas
ir pamatprasme arhitektiem un inZenieriem. Saja posma ir svariga studenta un
pasniedzgja tieSa komunikacija (Scherrer, Butler, & Burns. 2010).

Kopuma kurss sastav no lekcijam, praktiskajiem darbiem, majas darbiem un
parbaudes darbiem.

Lekciju materiali ieklauj prezentacijas ar animacijam soli pa solim, video
materialus, ka ar1 tieSu rasgjumu, ko pasniedzgjs izpilda ar kadu no 2D
(divdimensiju) ras€Sanas programmam un studenti seko uz ieprieks§ sagatavotam
darba lapam. Paraléli notiek art 3D modelu demonstracija (fizisku vai digitalu).
Si darba dala ir pielagojama attalinatai apmacibai loti labi, tadu samazina iesp&jas
straujai improvizacijai lekcijas laika.

Praktiskajos darbos tika lietots grupu darbs, darba lapas un kopiga uzdevumu
risinagana un analize. Saja dala bija visvairak izaicinajuma.

Majas darbi sastavéja no ras€jumiem, papira modeliem (tai skaita art grupa
pa pariem) un grupu darbs — prezentacija, kura studenti meklgja saistibu ar
geometrijas objektiem un t€mam arhitektiira un dizaina objektos, lai saprastu
praktisko pielietojumu apgttajai teorijai.

Parbaudes darbi tick izpilditi uz sagatavotam darba lapam ar zimuli. Seit
galvena probléma ir darbu logistika.

Attalinata darba apstaklos ir viens liels pluss. Neieguldot papildu piiles, var
viegli ierakstit lekcijas un citas nodarbibas, pat konsultacijas. Studentiem ir
iespéja atkartoti noklausities to vai citu nodarbibu. Ka negativa tendence jamin
studentu apmekl€juma samazinasanas tieSsaistes nodarbibas, ja vini zin, ka
nodarbibu var€s noskatities citreiz.
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Darba slodzes pieauguma iemesli
Reasons for the Increase in Workload

Skolotaji un universitasu pasniedzgji visa pasaulé zino par ievérojamu darba
slodzes paliclinasanos (Watermeyer, Crick, Knight, & Goodall, 2021).
Grafiskajos priek3metos tas ir saistits ar to, ka darba prick§mets ir attéls. Sie
priekSmeti studiju programmas atrodas pirmajos semestros un tadel studenti vl
nav apmaciti ras€t ar datorprogrammam. Tas nozim&, ka divvirzienu
komunikacija no pasniedz€ja uz studentu pasniedz€js var lietot dazadas
tehnologijas, gan jaunas, gan jau ilgsto$i lietotas, bet virziena no studenta uz
pasniedz&ju nak loti dazadas kvalitates fotografijas no telefona vai, labakaja
gadijuma, noskenéti att€li. Abos gadijumos ras€juma precizitates parbaude ir
aptuvena (A. Wojtowicz, B. Wojtowicz & Kopec, 2020).

Lielakais papildus darba apjoms pasniedz€am ir tieSi uzdevumu
sagatavoSana. Uzdevumi ir raséjumi. Uzdevumus, ko klatienes varianta vienkarsi
nokopé un studentiem izdala katras parktiskas nodarbibas sakuma, nakas
noskenét, ievietot Moodle vidé un studentiem tie ir pirms nodarbibas jaizdruka.
Ja studentam nav piekluves print€Sanai, nakas izlidz&ties sekojosi — students
palielina att€lu ekrana lidz vajadzigajam lielumam, uzliek uz ekrana un loti viegli,
lai nebojatu ekranu, parzimé dotos lielumus. Tas nebis tik precizi, bet var lietot
principialu risinajumu mekléSana praktiskajos darbos.

Cits variants ir parzimét visus uzdevumus ar izmé€riem un studentam tas
jauzzimé pirms darba sakuma. Tas loti patéré laiku gan pasniedz€jam, gan
studentam un to var lietot tikai gadijumos, kad cita varianta nav un precizitate ir
loti svariga. pieméram, parbaudes darba vai eksamena (tas jaierekina, planojot
eksamena ilgumu).

Vel ir variants visus uzdevumus uzzimét uz ritinu tikla. Studenti tad to
parzimé uz ritinu papira. Tas ir salidzinosi viegli studentiem, tacu pasniedz&jam
visi uzdevumi tik un ta japarzime, jo ne visi izm&ri uzdevumos ir ar riitinas soli.
Faktiski visos gadijumos pasniedzgjiem jaiegulda iev€rojami daudz darba un Sis
darbs ir tiri mehanisks, tas nav darbs uzdevuma uzlabosanai vai attistiSanai, bet
vienkarsi uzdevuma parzimesana tada vai citada veida, lai to nogadatu studentam,
maksimali cenSoties saglabat precizitati

Uzdevumu logistika parbaudes darbos
Task Logistics in Tests

Uzdevumu logistika parbaudes darbos ietver to pasu, kas aprakstits ieprieks,
tikai tas jaizdara ierobeZota laika spridi. Musu priekSmeta katrs students sanem
individualu uzdevumu parbaudes darba. Students parzimé darbu, izpilda to,
fotografé un iesniedz Moodle videé. Ta patérétais laiks kopuma vienam darbam
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jau parsniedz nodarbibas ilgumu. PrintéSana ir pieejama tikai dalai no misu
studentiem, tap&c nevaram ar to rékinaties un vai nu japalielina atvéletais laiks un
japarsniedz nodarbibas ilgums, vai javienkar$o un jasamazina uzdevuma apjoms,
no ka cietls izglitibas kvalitate. Pateréto laiku veél medz palielinat dazadas
tehniskas problémas, kas studentam v&l rada papildu stresu. Seit pat nav nemta
vera akadeémiska godiguma problematika, kas attalinata reZima saasinas.

Parbaudes darbi testu veida Moodle sisttma ir un tiek pielietoti paraléli
grafiskajiem parbaudes darbiem, tacu nevar tos aizstat vairaku iemeslu del. Nevar
iemacities rakstit tikai lasot, tapat nevar iemacities ras€t tikai skatoties uz
ras€jumiem un tos analiz€jot. Ras€jums ir jaizpilda ar savu roku (vecakajos kursos
ar datoru). Tacu online testi ir loti noderigi teorijas parbaud€ un tie ir arT laiku
ekonomgjosi. Tapéc attalinata reZima to pielietojums Ir ievérojami palielinajies,
1pasi 1s0s testos — piecu lidz piecpadsmit miniiSu ilguma.

Praktiskie darbi attalinata rezZzima
Training in Online Education

Praktiskajos darbos vajadz&tu risinat piemérus un parrunat risinajumus.
Attalinata reZima to visértak darit izmantojot ZOOM animacijas rikus. Seit ir
divas variacijas. Viena pasniedzgjs uzliek uz ekrana uzdevumu, dal&ji pats rase
datorprogramma, analiz€ to un uzaicina studentus no savas puses ar animacijas
rikiem papildinat ras€jumu. Ta visi kopigi nonak pie principiala risinajuma.

Otrs veids ir lietot Breakout Rooms iespéju ZOOM’a. Studenti tiek sadaliti
pa tris Iidz Cetriem studentiem grupa un katrai grupai ir savs piemérs, kuru tie
risina izmantojot animacijas rikus. Pasniedz€js parvietojas pa grupam un palidz.
Péc tam katra grupa atrada un izskaidro savu risingjumu visiem pargjiem.
[eguvums ir analize un kopgja problémas izpratne, ka art daudzu piemeru apskats
viena nodarbiba. Trukums — precizitate, 1pasi pie likném. 1.atte€la pieméros
redzam, ka var panakt arT saméra saprotamu konstrukciju. Péc nodarbibas, kuras
pieméri paraditi 1.attéla, sekoja parbaudes darbs. Ta rezultati ir sekojoSi: no 45
studentiem (71%), kuri piedalijas Breakout Rooms nodarbiba, parbaudes darba
32 studenti sanéma atzimi 7 vai vairak. 2.att€la redzam, ka parbaudes darba
rezultati uzrada vai nu loti augstas atzimes, vai zemas. Vid&jas — pieci ir tikali
trijiem studentiem. Sesi nav vispar. Tas liecina, ka izpratne par t€mu vai nu ir vai
nav. Cetrinieki bija par to, ka principiali students tému saprot, bet nespgj to
pienacigi precizi uzkonstruét.
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1.attéls. Grupu darba piemeri, izpilditi Breakout Rooms
Figure 1 Examples of Teamwork in Breakout Rooms
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2.attels. Atzimes parbaudes darba péc Breakout room nodarbibas
Figure 2 Marks in Test after Training in Breakout Rooms

Aptaujas rezultati
Survey Results

3.attels rada, ka sudentu attieksme pret grupu darbu ir loti pozitiva. Saja

jautajuma bija iesp€ja atzimét vairakas atbildes. Pieci studenti (11,1%) atbildgja,
ka “labak stradaju vienatn€” un vienam studentam (2,2%) vienkarsi nepatika.
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9. JUsu vértéjums grupu darbam nodarbiba pirms KD2 (Breakout Rooms)
45 atbildes

Patika 30 (66,7%)

Meitrals vErt&jums 9 (20%)

MNepatika 1(2,2%)

Labak stradaju vienatng 5(11,1%)

NoderTgi 17 (37.8%)
0 10 20 30

3.attéls. Studentu attieksme pret darbu grupas (Breakout Rooms)
Figure 3 Students' Attitude towards Group Work in Breakout Rooms

Tas sasaucas ar atbildém uz citu aptaujas jautajumu “Vai Jis gribétu vel Sada
veida grupu nodarbibas?” Atbildes atspogulotas 4. attéla. Lielaka dala (39
studenti, jeb 86,7%) grib&tu, iznemot iepriekSmingtos piecus.

10. Vai JUs gribétu vél $ada veida grupu darba (Breakout Rooms) nodarbibas?
45 atbildes

[ NE}
® Ne

4.attels. Vai Jiis gribetu vel Sada veida grupu darba (Breakout Rooms) nodarbibas?
Figure 4 Would You Like More This Type of Group Work (Breakout Rooms)?

Aptauja tika uzdoti ar1 jautajums par grupu darbu vispar, jo semestra laika

tika izmantoti tris veidi grupu darbam. Pargjie divi bija majas darbi - prezentacija
un modelésana pa pariem. Atbildes apkopotas 5.attéla.
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13. Jusu attieksme pret grupu darbu vispar
45 atbildes

@® Pozitiva
@ Negativa
Neitrala

S.attels. Jisu attieksme pret grupu darbu vispar
Figure5 Your Attitude towards Group Work in General

Secinajumi
Conclusions

e  Lekciju materiala pielagosana attalinatai apmacibai ir relativi viegla.

e  Lekciju ierakstiSana notiek automatiski un ieraksti ir studentiem pieejami.

e Uzdevumu pielagoSana attalinato macibu reZimam prasa ieguldit daudz
mehaniska darba, kas nesatur nekadu virsvértibu. Tapat ari darbu
parbaudiSana ir ilgaka un neprecizaka neka klatieng, jo studenti meédz iesutit
ras€jumu foto perspektiva.

e  Praktiskas nodarbibas var sekmigi izmantot ZOOM animacijas rikus.

e  Studenti atbalsta un viniem patik grupu darbs ar ZOOM “Breakout rooms”
praktiskajas nodarbibas. Tas nes ar1 rezultatus un viena nodarbiba var izskatit
vairak uzdevumus neka klatiene.

e  Studentiem parsvara ir pozitiva attiecksme pret grupu darbu.

e  Moodle testi tiek izmantoti neka vairak ieprieks, jo tie loti ietaupa laiku, kaut
ar1 nav ideali grafiskajiem priekSmetiem.

Summary

The pandemic, which has covered the whole world and stopped many areas of life, has
also had a significant impact on education, effectively turning it into distance learning. It can
be said that a huge experiment is currently taking place in the world, which examines the
possibilities of distance education from both a technological and a human aspect. The world
has already developed a myriad of different technologies, platforms, applications, online
courses (MOOC’s), learning games and communication systems, which have suddenly got
countless people looking for the best fit for their specifics. It is relatively easy for those
participants whose courses already included a certain number of digital tools and prepared
materials suitable for distance learning. But not everyone in the world is ready for it. Each
industry has its own specifics and IT teachers are better prepared for these kinds of situations.
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In teaching graphic subjects, the learning outcome is a picture - a drawing that requires
precision. In the education of engineers and architects, graphic subjects, such as descriptive
geometry and engineering graphics, which are traditionally executed in classical techniques by
hand, play an important role.

There was no difficulty in putting the lectures online. In addition, the option to record
them automatically appears.

Group work, worksheets and problem solving and analysis were used in the practical
work. This part was the most challenging. This was solved by using Breakout rooms in ZOOM
and ZOOM annotation tools to solve tasks in groups.

Teachers and university lecturers around the world report a significant increase in
workload. The biggest amount of additional work for the teacher is the preparation of tasks.

In two-way communication from teacher to student, the teacher can use different
technologies, both new and long-term, but in the direction of student to teacher comes very
different quality photos from the phone or, at best, scanned images. In both cases, checking the
accuracy of the drawing is approximate and labour-intensive.

Students are divided into three to four students in a group, and each group has its own
task, which they solve using animation tools. The teacher goes in each group and helps. Each
group then demonstrates and explains their solution to everyone else. The benefit is analysis
and a common understanding of the problem, as well as a review of many examples in one
lesson. Disadvantage - accuracy, especially at curves. The results are as follows: out of 45
students (71%) who participated in the Breakout Rooms class, 32 students received a grade of
7 or more in the test. Figure 2 shows that the test results show either very high marks or low
marks. Figure 3 shows that the attitude of students towards group work is very positive.

Literatuiras saraksts
References

Dobelis, M., Sroka-Bizon, M., & Branoff, T. (2019). How to boost the students’ interest to
engineering graphics? IOP Conference Series: Materials Science and Engineering, 660,
012013. https://doi.org/10.1088/1757-899x/660/1/012013

Europeandataportal.Eu. (2020). Education during COVID-19; moving towards e-learning.
(2020). Retrieved from https://www.europeandataportal.eu/en/impact-studies/covid-
19/education-during-covid-19-moving-towards-e-learning

Jurane, 1. (2015, May). Engineering Education Improvement Opportunities Using Computer
Games. SOCIETY, INTEGRATION, EDUCATION. Proceedings of the International
Scientific Conference, 100. https://doi.org/10.17770/sie2013vol1.156

Kim, E.J., Kim, J.J., Han, S.H. (2021). Understanding Student Acceptance of Online Learning
Systems in Higher Education: Application of Social Psychology Theories with
Consideration of User Innovativeness. IDEAS. Retrieved from:
https://ideas.repec.org/a/gam/jsusta/v13y2021i2p896-d481923.html

Marshall, S. J. (2018). Shaping the University of the Future: Using Technology to Catalyse
Change in University Learning and Teaching (Softcover reprint of the original 1st ed.
2018 ed.). Springer.

Nuere, S., & de Miguel, L. (2020, July). The Digital/Technological Connection with COVID-
19: An Unprecedented Challenge in University Teaching. Technology, Knowledge and
Learning. https://doi.org/10.1007/s10758-020-09454-6

114



Jurane & Leja, 2021. Grafisko prieksmetu pasniegsanas problémas un to risinajumi attalinatas
apmdcibas rezima

Scherrer, C., Butler, R., & Burns, S. (2010). Student Perceptions of On-Line Education.
Advances in  Engineering  Education, Summer, 1-23. Retrieved from
https://eric.ed.gov/?1d=EJ1076161

Suzuki, K. (2014). Traditional Descriptive Geometry Education in 3D-CAD/CG Era. Journal
for Geometry and Graphics, 18, 249-258. https://www.heldermann.de/
JGG/IGG18/JGG182/jggl8021.htm

Tafteberg Jakobsen, 1., & Matthiasen, J. (2014). Descriptive Geometry and/or Computer
Technology? What Mathematics is Required for Doing and Understanding Architecture?
Nexus Network Journal, 16(2), 505-516. https://doi.org/10.1007/s00004-014-0199-3

Tokyo Tech. (2017). Descriptive Geometry and Drawing - TOKYO TECH OCW. Retrieved
from http://Www.Ocw.Titech.Ac.Jp/. http://www.ocw.titech.ac.jp/index.php?
module=General &action=T0300&JWC=201700458&lang=EN

Watermeyer, R., Crick, T., Knight, C., & Goodall, J. (2020). COVID-19 and digital disruption
in UK universities: afflictions and affordances of emergency online migration. Higher
Education, 81(3), 623-641. https://doi.org/10.1007/s10734-020-00561-y

Wojtowicz, A., Wojtowicz, B., & Kopec, K. (2020). Descriptive Geometry in the Time of
COVID-19: Preliminary Assessment of Distance Education During Pandemic Social
Isolation. Advances in Engineering Education, 8(2), 1-10.Retrieved from
https://www.researchgate.net/publication/347263910

115


https://www.researchgate.net/publication/347263910

	Pandēmija, kas pārklājusi visu pasauli un apstādinājusi daudzas dzīves jomas, būtiski skārusi arī izglītību, faktiski pārvēršot to par attālināto apmācību. Var teikt, ka šobrīd pasaulē notiek milzu eksperiments, kas pārbauda attālinātās izglītības ies...
	Miguel. 2020). Taču pasaulē ne visi ir tam gatavi. Pasniedzēji masveidā ir spiesti pāriet uz attālināto apmācību, taču izrādās, ka tikai aptuveni 49% ir tam gatavi vai uzskata, ka ir tuvu tam (Watermeyer et al. 2020). Katrai nozarei ir sava specifika ...

