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Abstract. Application of blended-learning in teaching of Cartgr Techniques in Design
subject was presented. In order to intensify resaft teachingof Computer Techniques in
Design subject an additional course based on Moadarning platform was introduced. The
course was divided into introductory part, laboratmodules and a summary. Introduction of
e-learning platform allowed to strengthen the imt&pon between the teacher and the students.
It also made resources related to this subject rmocessible which positively influenced the
results.
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The question of remote teaching is becoming mork ranre up-to-date due to increasing
importance of information technologies in our eday life, as well as in the scholarship
environment. Two major trends can be distinguishiad remote learning; namely,
e-learning and blended-learnifg

The main difference between them rests in the nurabéhe direct teacher-student
contacts and the scope of the course as such.ulijecs of the distance education has been
discussed in Alistair McNaught's Exploring e-leiagn for literacy, numeracy and ESOL
teachers [6] and Marek Hyla’s Przewodnik po e-leggn (A guide on e-learning) [3]. E-
learning has been also discussed xbigeta Jarosiska in Znaczenie e-kursow w zdalnym
uczeniu st (Significance of e-courses in distance educatjiéh)With regards to teaching of
mathematics this question is discussed by KrysBmomaniak inNowoczesne technologie w
nauczaniu matematyki studentéw architektugng. Modern techniques in teaching
mathematics students of architecture) [Tje question of e-learning and of its information
technology basics is presented by Robert Maz\vimualne metody nauczania w odniesieniu
do przedmiotu techniki komputerowe w projektowd@®bD (eng. Virtual teaching methods in
the teaching of subject: Computer Techniques inddes CAD) [5] In The LMS Platform as
the tool of checking progress in the learning eeginng graphic(Stawomir Bogacki and
EwaTerczyiska) a detailed description how to construct qaastverifying knowledge in the
field of engineering graphics is given [1]. In Viélin Rice’s bookMoodle E-Learning Course
Developmenbne can find a number of hints on how to structoerses based on Moodle
platform [9]. Most of the authors endorse the idd¢ablended-learning as the one more
complementary to the teaching methods of highecatitan.

! E-learning — is a technique of remote learningcivhises information and multimedia techniques. @findd
by: Jarosiska E.,Znaczenie e-kurséw w zdalnym uczeny) Edukacja —Studia, Badania, Innowacje, Vol. 2
(110), Warszawa 2010, p. 62.

% Blended—learning — is a technique of learning Whains traditional teaching with remote teachiaghniques
and is supplemental in the process of studentsatidnc As defined by: Jardska E.,Znaczenie e-kurséw
w zdalnym uczeniugiEdukacja —Studia, Badania, Innowacje, Vol. 2 j1¥@arszawa 2010, p. 62.
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Presented herein Computer Techniques in Designs€tibased on the blended—
learning principle. The subject covers 60 hourdabbratory classes and is realized during
two semesters of the first year of 1st stage statiostudies. Its aim is to allow students to
learn how to prepare technical documentation, slaapleitectonic ideas in virtual space and
how to present architectural concepts. Within rerfework topics are realized using such
software as: AutoCAD, ArchiCAD, 3DS MAX, Adobe Pbshop, Microsoft Power Point,
Microsoft Word.

To intensify the results, and also due to specifiésthe subject (work in the
environment of a graphics editor) an Internet cewsas introduced in addition to laboratory
classes held on University premises. It was dewsldpased on Moodle e-learning platform
[2] and published on the Cracow University of Tealogy e-learning website (ELF - e-
learning framework). Two separate courses were |ldped, for semester 01 and 02
respectively. Their structure and major elementsaiendentical.

Each course was divided into introductory partptabory modules (10 during the first
semester and 6 during the second one) and a sunfifhary
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Figure 1: Home page of the Computer Techniqueseisidh course

Introductory part (Fig.1) covers aims of the prograits agenda, schedule of
laboratory classes and detailed information on ivewg the credit for the classes. It was
agreed that during the first semester studentsve@2.5% of points for works related to the
e-learning platform and 77.5% of points for comgdeprojects. During second semester these
numbers are 12.5% and 87.5% respectively. Clagsteegvhich lists points awarded for
completion of each task supplements the platforig. @&. Introductory module covers also a
list of literature references, a list of Interneferences and links to student versions of
AutoCAD and ArchiCAD software. Available teacheud¢nt and student-student
communication channels are also provided, as weltwarent news. Furthermore, virtual
office hours were implemented by use of a chat toa a possibility to vote on the most
convenient hours of laboratory consultations watkedd

% The course was awarded with Individual Prize ef@hancellor of Cracow University of Technology.
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Figure 2: Computer Techniques in Design — claststey

Subsequent modules present relevant groups of dabygr classes. Each of the
modules has its short summary and is accompaniedh ligon presenting its topic (Fig. 3).

Kompozycja z bryt podstawowych na zadany temat w programie AutoCAD.

[zapoznanie sig z podstawowymi komendami dla uktadu 3D (zapisu przestrzennego
obiektu) uzywanymi w trakcie pracy na AutoCAD — zie].

Opracowanie plakatu prezentujacego temat 6 lub 8 do wyboru przez studenta.

. KOMPOZYCJA Z BRYL
% TEST Z TEMATU 6

ZADANIE 6 - KOMPOZYCJA Z SZESCIANOW

ZADANIE 6 - KOMPOZYCIA Z BRYL NA ZADANY TEMAT
42 KONKURS KOMPOZYCJA Z BRYL NA ZADANY TEMAT

Ksztattowanie 3D istniejacych lub udokumentowanych obrotowych detali
architektonicznych na przyktadzie kolumny w programie AutoCAD.

[wybrany losowo obiekt odtwarzany zostaje komputerowo z jak najwiekszg
doktadnoscia, praca 3D — AutoCAD 2010 PL]. Rendering wykonywany przy uzyciu
AutoCAD 2010 PL .

() DETAL ARCHITEKTONICZNY 3D - KOLUMNA
 TEST Z TEMATU 7
ZADANIE 7 - KOLUMNA 3D
ZADANIE 7 - KOMPOZYCIA Z BRYL LUB KOLUMNA 3D - PLAKAT

Figure 3: Example laboratory modules in the Compuiezhniques in Design course
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Figure 4: Teaching documentation provided in mosleiéutorials and example works

Each of the modules covers:

- a part dedicated to theoretical introduction (Fy in which topics are randomly
assigned to students and which provides teachirmgirdentation and job-aids containing
examples of work of previous years students andrébry classes tutorials. The job-aids and
examples were prepared as PowerPoint presentati@mhmade available as PDF files. These
tutorials show how to proceed with given exerciss,they are not giving ready solutions as
this could lead to mechanical mapping of the tagkpically they cover presentations of
various commands and ways how they can be usedgdwark on the given subjedturther
slides of the tutorial present sequence of acéisitielated to use of a given command and are
accompanied by description and graphical recotdle@&creen (Fig.5).

W celu wyciagnigcia poszczegdinych powierzchni siatki obiektu nalezy
wybra¢ polecenie: WYCIAGNIJ SCIANE.

OBIEKT WYPOSAZENIA WNETRZ it iy R

LG-T] Politechnika Krakowska =
PR . Tadeusza Kosciuszki S St P sy € 2012 EORpJICthe g

Figure 5: Building elements of slides used in tiatisr

An assumption was made that each time a need ng# €0 use command which was
already presented, the tutorial will cover only theme of the command and assumed
parameters. Tutorials were developed for each @fntlbdules, often they had to be divided
into parts in order to adapt them to the numbelabbratory classes foreseen for the given
subject. Tutorials contained in the course areimi@nded to supersede laboratory classes;
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rather, they facilitate revisions of the materinlanemorizing of commands and their use.
They also provide valuable basis for those studehts for various reasons have to catch up
with the material and have to be updated every ysamew versions of software are
introduced on the market [8].

- a part dedicated to verification of the gainedwledge through a type of a test-quiz,
which uses random questioning mechanics implemeinteéle Moodle platform [10]. The
following mechanics were implementathtch the correct answemultiple choice(Fig. 6),
short text answefFig. 7), numericaltrue-falseMost of the questions are accompanied by
their graphical record in the form of Print Screeh€AD software.

Example questions from the test-quiz verifying Iskdnd knowledge gained during
given module

wyniki Y Podglad ) Modyfikuj

Podglad TEST Z TEMATU 6

Zacznij od nowa

Uwaga: Ten quiz jest obecnie niedostepny dla studentéw.

Strona: (Poprzedni) 1 2 3 4 5

Se
Punkty: 1 Dopasuj komendy do grup z menu gérnego w AutoCADzie
Komenda "Widok 3D" Wybierz__. |
Komenda "Modelowanie" Wybierz... ¥
Komenda "Operacje 3D" Wybierz... ¥
Komenda "Nowy LUW" Wybierz___»|
) | Wybierz... |
Komenda "Rzutnie" wstaw
format
rysuj
modyfikuj
widok
Zapisz bez wysytani i I ZatwierdZ wszystkie i zakoricz narzedzia

Figure 6:Multiple choicetype question

wyniki ) Podglad Y Modyfikuj

Podglad TEST Z TEMATU 6

Zacznij od nowa

Uwaga: Ten quiz jest obecnie niedostepny dla studentéw.

Strona: 1 2 3 4 5 (Nastapne)

®
., W obszarze roboczym interfejsu AutoCADa przedstawionego na ilustracji ponizej wybrano styl wizualizacji, podaj
Punkty: 1 . .
jego nazwe:
. 0 ..,‘ iy
QOdpowiedz:
Zapisz bez wysytani i I Zatwierdz wszystkie i zakoricz

Figure 7:Short text answellype question

The questions and the way they were formulatedctireefer to CAD certification
tests — e.g. AutoCAD certification tests by Autdd&sich approach allows students to
prepare forthis form of certification.
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- a part dedicated to handing in of works. Duringe csemester two types of
submissions were foreseen: submission of files hat €énd of laboratory classes and
submission for review. Two options are availabléhe scope of file submissiorsend a file
and advanced file uploadThe former allows to send to the platform one bhly (in class
record one score will appear), the latter gives pibesibility to upload a number of files
related to one task (in class record one scoreapitlear for all submitted works)dvanced
file upload allows also for implementation of an optiesend for reviewwhich allows for
submissions of works in progress. Files submitted thiis route can be reviewed by the
lecturer and send back to the student for amendm&ntident has the possibility to replace
submitted files until the very moment of final subgion.]

KONKURS KOMPOZYCJIA Z BRYE NA ZADANY TEMAT

aktualna faza: faza w ktdrej przesyta prace i oceny

Start zadania: czwartek, 10 maj 2012, 17:40 (4 dni)

Koniec fazy nadsytania prac: éroda, 16 maj 2012, 17:40 (1 dzie 23 godz.)
Poczatek fazy oceniania prac: wtorek, 15 maj 2012, 17:40 (23 godz. 31 min.)
Koniec fazy oceniania prac: wiorek, 22 maj 2012, 17:40 (7 dni 23 godz.)

Maksymalna ocena: 11 (Przyktadowy formularz do wystawiania ocen)

Konkurs na najlepsza kompozycie z bryt na zadany w module 06 temat. Nalezy przestaé
rendering pracy w formie pliku JPG oraz wybrac najlepszg prace posrod nadestanych. 3 prace,
ktdre otrzymajag najwiecej punktdw zostang nagrodzone dodatkowymi 10 punktami.

Przeslij swoja prace:

Tytub: |

Praca:

zatacznik 1:
Wybierz plik | Nie wybrano pliku

Przeslij rozwiazanie |

Figure 8: Competition for the best compositionafds in the form of Moodle workshop

Saukaj wediug alfabetu ) Soukaj wedhug kategorii | Saukajwedlug daty | Saukaj wedlug autora
\Wyszukaj pojecia uzywajac tego indeksu

Specjalne | 4 |4 |B|C|CIDIEIEIFIGIHIT|IIKI|L
EIMININIOIOIPIQIR|SISITIU|Y
IxXivizl

|
W Y|2Z]2Z|Z]| wszystkie

X

Blok

BIALEK LUKASZ w dniu niedziela, 13 maj 2012, 17:51 napisal(a)

Blok w AutoCadzie jest zgrupowaniem wybranych elementdw wraz z przyporzadkowaniem mu okreélonej, unikalnej nazwy. AutoCAD
traktuje blok jako jeden obiekt. Blok moze zawierac elementy dowolne, rysowane rdwnie2 w roznych warstwach, za pomocg
odmiennych kolordw czy rodzajéw linii, Blok zachowuje te informacje | wyéwietla je w stanie niezmienionym.

Sposdb rysowania: rysuj->blok->utwdrz

Polecenie; blok

2rédto: Pomoc AutoCad
tukasz Biatek

Showo kluczowe: m

(=} 4c4
Figure 9. Example definitions in the dictionarytibé Computer Techniques in Design subject

- a competition, in the form of Moodle workshopr the best composition of solids
related to a given idea (Fig. 8). Application oifsthool allows students to view works
submitted for the competition and to evaluate them.

Final module contains a summary which comprise®l fiest, in which possibility to
randomly choose from each set of module questiengiven, and handing in works
representing all laboratory projects in the fornagfresentation.

The course contains also parts created jointly sfitilents such as dictionary of terms
related to computer assisted design (Fig. 9) asatabase of 2D and 3D objects developed by
students. Creation of the dictionary by studentsdéu strict supervision of the lecturer)
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facilitates the gain of knowledge related to thisjsci.

Application of e-learning platform to assist teaxhiof Computer Techniques in
Design subject constitutes a good supplement tordabry classes. Introduction of the e-
course made resources related to this subject awmessible. Unlimited in time access and
self-studying through solving of tests and useubbrials have shown positive influence on
the scores the students are receiving. A significaprovement in the quality of works and
lack of previously encountered mistakes relatedrthitectural drawing have been observed.
In figure 10 average grades of students who redeiw@dit for the course Computer
Techniques in Design in years 2008 - 2012 in grdepd by the author have been shown.
The analysis covered each time 80 — 100 studehtsrdsults have been given separately for
each of the semesters due to differences in thpesd®erage grades ranged from 4.50 to
4.64 before introduction of the e-learning coursel detween 4.70 and 4.80 after its
introduction in the system where grades range 2dm5 and 5 is the highest grade possible.

5,00

4,80
4,80 4,75

A=
a,1

4,64

4,59
4,60 -

4,40 -

4,20

4,00 -

URUC MIENIE FLATFORMY| E-LERNINGO

sem |
2008/09
sem Il
2008/09
sem |
2009/10
sem Il
2009/10
sem |
2010/11
sem Il
2010/11
sem |
2011/12

Figure 10: Weighted average of scores receivedumests of the Faculty of Architecture of Cracowignsity
of Technology in groups of Farid Nassery, Ph.Dchain years 2008 - 2012within the framework of Qorer
Techniques in Design subject

An important aspects of e-learning courses is tbssipility to submit works by
uploading them onto the platform which allows toeath the projects in a remote manner.
Self paced quizzes help the students to verifyr thmwledge and skills in computer assisted
design. The course is currently used by virtuallysadents, which may be an indication of
its usefulness and functionality and also of thednfor further development of this form of
teaching. The introduction of multimedia and infatron technologies into the course
requires however a careful design of the courshitacture, visual aids and the selection of
the topics.
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BLENDED — LERNING W NAUCZANIU TECHNIK
KOMPUTEROWYCH WSPOMAGAJ ACYCH PROJEKTOWANIE
ARCHITEKTONICZNE

Referat prezentuje zagadnienie blended — learnimguauczaniu przedmiotu Techniki
Komputerowe w Projektowaniu, realizowanego na lurskudiéw stacjonarnych | stopnia
Wydziatu Architektury Politechniki Krakowskiej imi.. Kosciuszki. Przedmiot ten ma na celu
nabycie umigjtnosci tworzenia dokumentacji technicznej obiektéw butimych,
ksztaltowania idei architektonicznych w przestrzeviitualnej oraz prezentacjkoncepcji
architektonicznych.

W ramach intensyfikacji efektow ksztalcenia z teg@edmiotu, a tate z powodu jego
specyfiki wprowadzono oprécz zdjlaboratoryjnych odbywagych sé na sali, wspomagagy
kurs w oparciu o platforme-lerningova Moodle. Podzielono go na: informacje gmte,
moduly laboratoryjne i podsumowanie. Moduly prem@nt poszczegélne grupy 2zdj
laboratoryjnych zawierajnas¢pujace elementy:

- cze¢ teoretycza w skiad, ktorej wchodzi zestaw indywidualnych té@ma oraz materiaty
dydaktyczne i pomocnicze obejmog przyktady prac studentdw z poprzednich lat, keeta
tutoriale do wykonania zgg laboratoryjnych.

- Cze$¢ sprawdzajca opanowanie materiatu w formie testu — quizu.

Ostatnim modutem jest podsumowanie zawigm®jtest kacowy, w ktéorym wykorzystano
mozliwosci losowego wyboru z kalego zestawu pyita modutowych oraz oddanie prac
prezentujcych wszystkie projekty laboratoryjne.

Zastosowanie platformy e-lerningowej do wspomagan@uczania przedmiotu Techniki
Komputerowe w Projektowaniu jest dobrym dopetieniezag¢ laboratoryjnych.
Wprowadzenie e-kursu pozwolito na wzmocnienie @iteji pomedzy prowadacym zagcia

a studentami. Zwkszylo take dosgpncs¢ zasobow informacji, zwizanych z zagadnieniami
z tego przedmiotu. Nieograniczony ramami czasowgostp oraz samodzielne powtarzanie
zwigzane z rozwazywaniem quizéw i korzystaniem z tutoriali pozytyenprzetayto
sie na wyniki opanowania materialu dydaktycznego. Zaolwowano take znaczce
polepszenie jalk@i catych prac oraz brak wcaeej popetnianych kHow zwhzanych
z zasadami rysunku budowlanego. Na wykresie ().pfzedstawiondrednie ocen studentéw,



The Journal of Polish Society for Geometry and Begring Graphics
Volume 23 (2012), 57-65 65

ktorzy uzyskali zaliczenia z przedmiotu Techniki rtputerowe w Projektowaniu w latach
2008 - 2012 w grupach asystenckich autora. Analzejmowata kadorazowo ok. 80 — 100
uczestnikbw kursu. Wyniki podano osobno dlazdego z semestrow, ze wedl
na zr&nicowanie materiatu w semestrze | i Il. kigve stato s¢ ich zestawienie i poréwnanie,
poniewa zakres realizowanego materiatlu w analizowanyclesdeh byt prawie identyczny.
Srednia ocen przed wprowadzeniem kursu e-learningoweynosita pomidzy 4,50 - 4,64,
a po jego uruchomieniu 4,70 - 4,80 w skali od Bdgdzie ocena 5 jest najugza ocer.
Waznym aspektem kurséw e-learningowych jest zlm@s¢ oddawania prac poprzez
przestanie ich na platfogn co daje mgdzy innymi maliwos$¢ korekty projektéw
inzynierskich na odlegks. Natomiast wprowadzone quizy samosprawgtzj pomagaj
studentom samodzielnie océnkdobyte umiejtnosci i wiedz z zakresu projektowania
wspomaganego komputerem. Obecnie z kursu korzystanabie 100 % studentow,
coswiadczy o jego przydatdoi i funkcjonalndgci, a talkke o koniecznéri ciagtego rozwijania
tego kanalu przekazu wiedzy, dostosowanego do apaiEwa informatycznego.
Wprowadzenie technologii multimedialnych i inforipegnych wymaga jednak doktadnego
zaprojektowania architektury kursu, a zakpomocy wizualnych oraz zwrdcenia szczegoélnej
uwagi ha wybor tematow.
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