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Introduction

Starting from the ancient times, models
have been used in many different civili-
zations throughout the history for various
functions. The model of the Florence
Cathedral, which was prepared before the
construction of the structure in the 14
century, is the first important example for
the efficient use of the model as a struc-
ture design tool (Astbury 2014; Briggs, 1929).
A miniature showing that the model of
the Istanbul Siileymaniye Mosque (Ne-
cipoglu 1986) dating back to middle of the
16th century and the painting showing the
model of the Roman - St Peter Cathedral
dating back to the beginning of the 17
century (Dunn, 2010) shows the use of the
model as a tool of design as well as its

use as a tool of presentation. Although the
material of the models changed in time,

its functions have always been similar;
they have been used as a concrete tool in
the design, production and presentation
stages of the objects which are produced
in the fields of art and design and planned
to be 3D. Today, the model is used as a
tool to provide a clearer understanding of a
concept in experimental studies (for example;
the studies of seismic movements of structures) OT in
many areas requiring significant resources,
time and investment expenditures such as
stage and set decorations or architectural
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and engineering projects. In this study, the
use of the model as an educational tool, in
which the existing structure is analyzed in
terms of size, shape, material and technolo-
gy is discussed.

The study was carried out within the scope
of Modeling Course; a dome dating back
to the 18" century of Ottoman Architec-
ture was chosen as the main subject. The
diameter of the sample dome made using
molded technique is 6.00 m and the scale
of the model made is 1/20. The construc-
tion phases of the model were handled
with a deductive approach based on the
students’ acquired personal skills during
the study and/or during their lives and the
structural information they gained during
their education. Through this practice, it
was aimed to improve the student’s vision,
perception, awareness, and level of knowl-
edge and to gain the ability to analyze the
structure and reinforce his/her theoretical
knowledge (Fig. 1).

Even though the models are used in many
different fields today; in the literature, the
effects of model making on production
and presentation were questioned (Gergin
2015; Ozbaki et al. 2016), the use of different
civilizations and disciplines in historical
process were analyzed (Briggs, 1929; Astbury,
2014, Gergin, 2015), and their contribution to
design education in different disciplines
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Maket; tarihsel siiregte pek ¢ok uygarhikta
mimari ve miihendislik projelerinden sahne
ve set tasarimina, heykelden, ¢cagimizdaki
teknolojik tasarimlara kadar pek ¢ok farki
disiplinde tasarim, kesif, sunum ve egitim
araci olarak kullamilmistir. Bu ¢alismada
Meslek Yiiksekokulu Mimari Restorasyon
Programi’nda verilen Maket dersi
kapsaminda Osmanly mimarliginda 18.
yiizyila tarihlenen bir kubbenin maketi
yapilarak, var olan bir striiktiiriin boyut,
bigim, malzeme ve teknolojik olarak
¢oziimlenmesinde maketin bir egitim aract
olarak kullamlabilirligi tartisilmistir:
Calismann birinci agamasinda kubbenin
bilesenleri donem orneklerine gore dlgekli
olarak iiretilmis, ikinci asamada ise yapim
teknolojisine bagli kalinarak kubbe maketi
tamamlanmistir.: Calismada ayrica maket
uygulamasimin 6grencinin égrenme siirecine
etkilerinin sorgulanmast amaciyla anket
yapilmistir: Maket yapiminin restorasyon
egitiminde 6grenimi destekleyici yoniine
vurgu yapilan bu ¢alismadan elde edilen
verilere gore teori ve uygulama becerilerinin
es zamanly ilerlemesi durumunda;
algilamanin pozitif yonde etkilendigi, bilgi
ve becerinin dogru orantili gelistigi
goriilmiistiir.
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Figure: 1

Application process diagram.

such as architecture, landscape architecture
and urban planning were discussed (Diizenli
etal. 2017). In this study which is unlike the
other studies, the positive effects of the
construction and use of the model on the
cultural heritage (restoration) education were
emphasized and the use of the model as an
educational tool in a different discipline
was debated.

Methodology

The study was conducted with the partic-
ipation of 14 students (age 18-21) who took
the Modeling elective course (I hours of theo-
ry and 2 hours of practice per week) in 2017-2018
Spring semester under the supervision of
two instructors. Although the students have
theoretical knowledge about the dome con-
struction technology, they do not possess
any practical experience. In this study,
since it is aimed to analyze an existing
structure, firstly the dome construction
technology in Ottoman architecture was
analyzed on structure templates together
with the students and they have been in-
formed about the application phases.

The study was completed in two separate
stages. In the first stage, the components of
the dome were produced in scale accord-

ing to period samples. In the second phase
of the study, the bricklaying dome was
constructed by adhering to the construc-
tion technology and stages of the period.
Preparation and application studies were
completed in 3-hour courses over 6 weeks.
The records of each course were kept and
the process is documented with drawings
and photographs. At the end of the study, a
survey study was conducted to investigate
the effects of the application on the learn-
ing process of the student. In the survey,
students were asked questions to compare
their levels of knowledge before and after
the model implementation to evaluate the
effects of the model on the learning pro-
cess. The students were asked to answer
the questions using 1 (barely), 2 (low), 3
(moderate), 4 (good), 5 (very good). The results
were statistically evaluated and interpret-
ed. Moreover, two tailed paired t-test is
applied to check whether the difference
between the samples are statistically signif-
icant for each question.

Dome Construction Techniques in
Ottoman Architecture

Although it differentiated in terms of
size, shape and material according to the
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civilization and period of the structure

in the historical process, the dome was
used as the primary cover component in
many civilizations. When the literature is
examined, it is seen that two main dif-
ferent techniques were used in the form

of molded and non-molded dome for the
Ottoman architecture (for documents about
these techniques, see: Aktug 1995, 2006, Kolay and
Celik 2007). In this study, wood formwork,
brick, khorasan mortar' as binder, tile or
lead is used as top cover with mud plaster
and/or stucco plaster for mold making. The
brick weave, that starts from the dome’s
joist hanger line, is placed on the wooden
dome pattern that was placed on wooden
scaffolding prepared according to the dome
geometry, is placed radially between the
bricks using khorasan mortar and finished
by placing a cone shaped keystone at

the top of the dome. Brick sizes and the
thickness of the mortar between the bricks
varies according to the period in which the
structure was built (for documents, see: Ozyigit,
1990; Tayla, 2007). It is known that the domes
covering the small openings are built in 1
brick thickness and the domes that cover
the large openings are generally built in
1.5-2 brick thickness. The thickness of the
joint between the bricks is the thickness of
1 brick on the inner surface, and the outer
surface is usually more than the thickness
of 1 brick depending on the radial array.
After the dome is completed, the inner and
outer surfaces were plastered with 3-3.5
cm thick lime dense khorasan mortar. The
inner and outer plaster is supported by
inserting wide-headed nails into the sur-
face of the dome. About 2 cm thick straw
tempered clay mortar is plastered on the
outer plaster, the lead or tile is covered and
the dome construction is completed (dkug
1995, 2006).

Case Study: Construction Stages of a
Dome Dating to the 18" Century in
Ottoman Architecture

The steps of the molded dome technique
described above were followed in the
study. However, the dome pattern, which
was removed since it did not have any
post-construction function in traditional
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practice, was left on the model in order to
be able to follow and display each stage vi-
sually. Dome model was primarily planned
to be in six phase. These pieces which
exhibit traditional molded dome making
stages are as follows: ribs and veneers in
the first two sections, brickwork in the
third section, mud and fibered plaster in
the fourth and fifth sections, and tile coat-
ing in the last section (Fig. 2).

First Stage: Preparation

The first stage of the study is the prepara-
tion of the materials to be used during the
application. For this purpose, first of all, the
application project of the dome (plan of the
dome passing through the level of the spring line and
the cross section of the dome) was drawn in digi-
tal (Fig. 3-4). In the plan drawing divided into
6 equal parts in such a way that production
layers can be seen, it is determined which
materials will be found in each layer and the
model base is formed.

The division of labor between students was
carried out alternately during the prepara-

Figure: 2
Six phase circular schema.

| Khorasan mortar is a durable mortar which
is obtained by mixing terracotta based
material like lime, sand and water with
brick fracture and tile (Sénmez, 1997).
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brickwork

veneer

Figure: 3

Six phase circular schema.

Figure: 4

Dome cross section (Source: Authors, 2018).

tambour mud
plaster

tory phase. The fact that the students took
part in all stages enabled them to work
with different materials. Materials required
for application were prepared in a period
of 9 hours.

Three basic materials were used in model

making. The balsa tree for the ribs and
veneers used in the original dome construc-
tion, the polymer clay for the bricks and
tiles and the ceramic adhesive for mortar,
mud plaster were used. While the materials
made from polymer clay and balsa wood
could be prepared independently from

the application, the ceramic adhesive was
prepared and applied during the construc-
tion phase due to the rapid freezing. The
auxiliary materials used in addition to the
main materials in the preparation phase are
as follows; Cutting pad (29.7 x 42 cm), utility
knife or spatula, rubber roller (10 cm), balsa
slat (0.3 x 0.3 x 42 cm), acetate (to make the clay
easier to be removed from the pad), water, mixing
bowl, stir bar, sanding and compass. The
selection of the materials to be used in the
model was determined visually according
to various criteria besides the similarity to
the original materials. The selection criteria
of the building materials and the construc-
tion stages are as follows:

a. Brick and tile making

Both materials were made with terracotta
polymer clay, no additional colorant was
used. Polymer clay was selected for the
following reasons:

* Self-drying without needing to be
baked

* Good color properties, no need for
extra colorants

tambour mud plaster

fiber plaster
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 Brittle (after drying)

+ Easily shaped

» Easy to form with sandpaper after

drying

At this stage, firstly the number of bricks
to be used in the construction of the model
was determined. According to the calcula-
tion, 800 bricks were required for the dome
laying together with the wastes.

The original brick dimensions of the sam-
ple dome laying, dating back to the 18th
century and 6.00 m in diameter, were taken
as 27 x 27 x 5 cm depending on the period,
therefore, the bricks were calculated as 15
x 15 x 2.5 mm in the model to be made

in 1/20 scale. Since it was predicted that
polymer clay will shrink during drying, the
model bricks were planned to be cut in 17
x 17 x 3 mm. Before the preparation of the
polymer clay, lanes were formed on the
base to form the clay in the desired thick-
ness and homogeneously. The distance
between the laths and the number of lanes
were calculated according to the targeted
brick size. According to this, 4 balsa lathes
of 3 mm thickness were fixed on the A3
cutting mat with acetate glued on them,
with the gaps between in which the poly-
mer clay will spread (Fig. 5a).

After the polymer clay was kneaded and
brought to the desired consistency, it was
spread with the help of rubber roller be-

tween the balsa strips in the underlay and
ensured that it would get a homogeneous
appearance (Figure 5b, ). As the clay was
still soft, it was allowed to dry for about
one hour due to the fact that it could not
be cut properly and brick dimensions were
marked on clay (Fig. 5d, ¢). Then, the clay
was cut according to the size of the brick
using a utility knife and spatula. In order
to prevent possible mis-measurements, a
balsa trowel of 1.7 x 8 cm was used (Fig.
50. After the bi-directional cutting, the
polymer clay was allowed to rest for about
1 hour to dry (Fig. 5g).

Similar operation was applied for the
bricks produced with the same material.
The bricks dating back to the 18" century,
with the dimensions of 18 cm x 39.5 cm
and 18 cm x 39.5 cm, were also produced
in 1/20 scale. The kneaded polymer clay
was placed in the space between the 2 mm
thick balsa strips fixed to the cutting mat
to ensure that there was enough distance
between them (Fig. 6a). Unlike the brick,
the clay dough was cut to fit its size, so
that it was thinner and easy to take shape.
Meanwhile, the brick patterns used in

the original application for the bricks in
the lower row were prepared from the
balsa tree. For the upper row of bricks, a
cylindrical wooden rod of suitable size was
used. After the clay was cut, it was shaped
on these molds and left to rest for 24 hours.

Figure: s

Production stages of bricks; a, b) preparation
of cutting pad, ¢, d) spreading of clay dough
between the slats, e, f, and ) cutting of
clay.dough in brick size, h) sanding of drying.
bricks (Source: Authors, 2018).
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Figure: 6

Production stages of tile; a) cutting of
polymer clay, b, c) molding of top tiles,
d) molds and tiles left to dry (Source:
Authors, 2018).

Figure: 7
Mold making stages (Source: Authors, 2018).

The bricks and tiles were sanded after they
were dried and cleaned from the surplus
(Fig. 5h, 6b-c).

b.  Mold and polygonal pulley
(tambour) construction

The dome mold consists of a rib, veneer
board and a support strip made entirely of
balsa wood. Balsa tree was selected for the
following reasons:

» Easily processed,
» Flexible structure,

» Compatible with original wood mate-
rial due to its fibrous structure,

* Easy to form with sanding.

First, the template was prepared for the
ribs according to the dimensions of the
dome. Next, 50 ribs were cut using this
template (Fig. 7a, b). The ends of the ribs
were thinned with emery to ensure that the
joint at the peak of the dome was smooth
and has no openings. In addition to the
ribs, a pillar from the balsa tree was placed
in the midpoint for the mold to remain
stable (Figure 7c). Simultaneously, strips of
5 mm width from 1 mm balsa tree were cut
to be used as a cladding board. The length

of the cut balsa strips was determined
according to the measurements taken over
the mold. To this end, the template of the
1/8 slice was first made with oil paper. The
balsa pieces of 0.2 x 0.5 cm dimensions
were cut to the template and the veneers
were formed. For the polygonal frame,
firstly the twelve-hoop frame was digitally
mapped, which will form the skirt of the
dome. 12 pulley pieces from 1 cm thick
balsa tree were cut and combined accord-
ing to the template.

c.  Mortar, mud plaster and fibered
plaster construction

Mortars were prepared during application
due to their quick drying characteristic.
Ceramic adhesive was used in the con-
struction of mortars. Ceramic adhesive was
selected for the following reasons:

*  Quick drying,

» Strongly adhesive,

* Can be colored.

When preparing the mortar to be used

as the binder of the bricks, the powder
obtained from the abrasive of the bricks
was also added to the ceramic tile while
the ceramic adhesive was in powder form.

Sayt 28, Aralik 2019
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a)

Intensive consistency mortar used in the
model consists of 8 scale ceramic adhesive,
1 scale sandpaper powder and 1 scale wa-
ter. In the construction of the mud plaster,
a 1/5 ratio of water was added to the ce-
ramic adhesive and a homogenous mixture
was obtained before adding water-based
brown color. The fibered plaster layer was
prepared by adding 1 scale tow to the mix-
ture that was prepared in the same propor-
tion as the slurry plaster. These mixtures
were prepared in small amounts during the
construction of the dome and the processes
were repeated when necessary.

Second Stage: Practice

At this stage, the division of labor between
the students was made, and each student
was allowed to participate in every stage
of the practice. The dome construction was
completed in 6 stages mentioned above. In
addition to the auxiliary materials used in
the preparation phase, tile molds, plywood
(45 x 45 cm), water based adhesive and
sponge were used.

1. Dome mold construction

First of all, 50 ribs made in the preparation
stage were attached to the plan drawing
which was placed on both the ground

and the floor using water based adhesive
as well as supported with a stitch in the
center (Fig. 8a). Half of the slice was left as
a frame to be seen and the other half was
covered with veneers. As in the original
construction, the veneers were fixed with
water-based adhesive by leaving spaces
and the mold was completed.

2. Bricklaying dome construction

At this stage, the brickwork was prepared
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Figure: 8
Mold and dome construction stages (Source:
Authors, 2018).

after preparing khorasan mortar. The
cover started from the dome’s joist hanger
level (Fig. 8b). The first row of bricks was
arranged along the outer line of the mold
radially using a sufficient amount of
mortar. In order to increase the strength,
the second row of bricks was arranged in a
tusk tenon manner, as in the conventional
system, they have approximately 3 mm of
mortar in the first row. In the bricklaying
phase, attention was paid to the radial
laying of the bricks in both plan and sec-
tion plane. As in the conventional system,
this radial aspect in the cross-section was
achieved by increasing the density of the
mortar near the outer surface of the bricks
as the laying increases. In this way, % of
the dome was built with bricks (Fig. Sc).

3. Polygonal tambour making

In the original application, the dome was
placed on the lower structure (wall or arch
system) in our application the dome was
fixed on the 45 x 45 cm square plywood
base using water based adhesive. After
this stage, the prepared twelve dome
frame was fixed to the ground with wa-
ter-based adhesive with equal spacing in
all directions.

4. Application of mud plaster

The remaining 2/4 part of the dome was
applied mud plaster. Dense viscous mud
plaster was firstly filled into the space
between the frame and the dome and later
was applied to the dome surface as a thin
layer with a thickness of 1-1.5 mm. Then, a
slope was given to facilitate the crossing of
the tile coating between the dome surface
and the frame (Fig. 94, b).
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Figure: 9

Application of polygonal frame, mud plaster,
fibered plaster and tile coating (Source:
Authors, 2018).

5. Fibered plaster application

After the mud plaster was dried, fibered”
plaster was applied to the last %4 part of the
dome. The fibered plaster was applied as a
thicker layer than the mud plaster (Fig. 95).

6. Tile lining

Tile coating was made in 1/8 of the dome.
The tiles were arranged from bottom to

top as in the brick mesh. According to the
period characteristics, wide tiles in the
bottom row, cylindrical tiles in the upper
row were placed in a manner that they will
opposite each other. In the first line, large
tiles were glued with water-based adhe-
sive, and small-sized tiles were arranged in
order to overlap the second part of the tiles.
This sequence continues until it reaches
the top of the dome. After the bottom row
of bricks has been completed, the upper
row tiles were placed in a manner that one
for each of the two tiles, starting from the
first line. The sequence continued until the
top in this way and the tile coating was
completed (Fig. 9¢).

Evaluation

At the end of the study, in order to obtain
the exact data in addition to the visual
analysis of the educators, it was aimed to
question the effects of the model making on
the learning process of the students by con-
ducting a survey. The following questions
were asked to the students in the survey:

1. What level of knowledge do you
think you possess about the proper-
ties of the “brick” used in an 18th
century dome?

2. What level of knowledge do you
think you possess about the proper-
ties of the “mortars” used in an 18"
century dome?

3. What level of knowledge do you
think you possess about the proper-
ties of the “tile” from cover materials
used in an 18" century dome?

4. What level of knowledge do you
think you possess about the brick and
bricklaying techniques in traditional
dome construction?

5. What level of knowledge do you
think you possess about the use and
types of mortar in the traditional
dome laying?

6. What level of knowledge do you
think you possess about the construc-
tion techniques of the tile coating,
which is one of the traditional dome
coverings?

7. What level of knowledge do you
think you possess about the layers
in the dome and their relations with
each other?

8. What level of knowledge do you
think you possess about the dome
laying techniques other than the ap-
plied laying technique (molded laying)?

9. What level of general knowledge do
you think you possess about a tradi-
tional dome weave in general?

10. What level of knowledge do you
think you possess about the reasons
for the selection of the materials used
in the application?
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Question number Avarage Score (Before the course) Avarage Score (After the course) Difference Change in %
1 1.64 3.79 2.15 43
2 2.00 3.93 1.93 38.6
3 1.93 4.00 2.07 41.4
4 1.93 4.64 2.71 54.2
5 1.43 4.00 2.57 51.4
6 2.07 4.36 2.29 45.8
7 1.93 4.43 2.5 50
8 1.50 421 2.71 54.2
9 2.07 4.50 2.43 48.6
10 2.57 4.64 2.07 41.4
11 3.86 4.71 0.85 17
12 3.93 321 -0.72 -14.4
11. What level do you think your level of  inter-layer relations. This is an indication ~ T@ble:7 )
. . . . R . Comparison of average scores given to
interest in the subject is? that the making of the model contributes questions.
12. What do you think about the difficul- 0 the understanding of the traditional
ty level of the dome model applica- coinstljuctlon s.yst.err.l and its practical ap-
tion? plication. While it is also observed that the
’ application contributed to the theoretical
Statistical Overview knowledge gained in the learning process
At this stage, the average of the students’ about the structural elements such as brick,
answers to the above questions before and ~ mortar and tile (between 35% and 49%), it can
after participating in the model application also be seen that ﬂ.’llS contribution is loyver
was taken and compared. The following than the construction process and applica-
. . tion. Another conclusion that can be drawn
obtained values are shown in the table .
from the results is that the students who
below. . . .
) were involved in the construction of the
When the resu?ts were analyzed, it was model were affected positively by their
seen that the highest increase (50% or more) interest in the site works in the restoration
is in the answers given to the questions process of traditional buildings (or on-site
about the use of traditional materials, the practices). In addition, students who rated
technique of construction and the techni- the difficulty of the application as ap-
cal knowledge and application skills on proximately 4 before the application of
Table: 2

[ Before

O

3]

~
~
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i

I 1.64
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1.93
I 4
1.93
= I 4.64
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Average scores given to questions.
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the model, rated the difficulty as “easier”
with a decrease of about 15% at the end
of the application. This is an indication
that the students involved in the applica-
tion process, in addition to the theoretical
knowledge they have, are more likely to
perceive the process as easy, since they
were involved in the application process,
due to the increased level of knowledge.

Apart from these questions, the students
were asked a few general evaluation ques-
tions and asked directly about the contribu-
tion of the Modeling Course to restoration
education. These questions are:

1. Do you think that this application
will benefit you in different processes
(building survey, quantity calculation etc.) in
restoration applications?

2. Do you think this practice is useful for
architectural restoration education?

3. Do you think the dome model
application will contribute to your
professional working life?

When the answers given were examined,
it was seen that 97% of the students think
that the dome model application that they
were involved in will contribute to their
professional working lives. In addition, it
was also seen that they think the course
was useful for the architectural restoration
education (94%), as well as in different
processes of restoration applications,

etc. with a rate of 90%. The importance

of field work, one-to-one observation and
implementation in restoration education
cannot be ignored. In the feedback given
by the students, it was seen that the theory
described in the application was not fully
understood before the actual application
process, therefore, after the application, the
students believe that if they encounter sim-
ilar situation in their professional working
lives (construction phase or problems encountered
at this stage), this application will have a
positive effect.

T-Test

Two tailed paired t test is applied to show
whether the difference between the results
of survey A and survey B are statistically
significant for each question (URLI). The
assumptions for the analysis are listed
below. Applicability of paired t test to

our problem is ensured through checking
following points;

a) The dependent variable must be con-
tinuous: The score values for the test
are in range 1-5 and can be assumed
to be continuous

b) The observations are independent of
one another: Each student filled out
the survey independently.

¢) The dependent variable should not
contain any outliers: Since the range
of the variable is 1-5 there are no

;at‘:zlset ;ammeters for survey questions. such as surveying, quantity calculation outliers in the analysis.
Question No Survey A | Question No Survey B Mean Difference Standard Deviatin of Difference P vaule P < alpha
1 1 2.143 1.167 1.1379E-05 Yes
2 2 1.929 1.439 0.000237116 Yes
3 3 2.071 1.542 0.000232515 Yes
4 4 2.714 1.326 3.59006E-06 Yes
5 5 2.571 0.938 1.33236E-07 Yes
6 6 2.286 1.383 3.29775E-05 Yes
7 7 2.500 1.401 1.51898E-05 Yes
8 8 2.714 0.914 5.21944E-08 Yes
9 9 2.429 1.158 2.75725E-06 Yes
10 10 2.071 1.328 5.818E-05 Yes
11 11 0.857 1.231 0.021825324 Yes
12 12 -0.714 1.139 0.035422664 Yes
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We assume significance level (alpha) as
0,05 for out paired test. Below table shows
that the calculated P value is less than the
assumed alpha value per each question and
therefore the results of Survey A and B is
significantly different.

Conclusion

As in many disciplines, the theoretical
teaching of a 3D object cannot be expected
to give the same results as the practical
teaching. In this study, it was revealed that
the Modeling Course includes the instruc-
tional processes that enable the student

to reinforce the knowledge learned in
theory in the third dimension. In addition,
the course contributed positively to the
learning process and this opinion has been
proven by the survey.

Undoubtedly, it is necessary to mention
the weak points of the study as well,
which are related to the application
method. Because of the fact that the
application of the model was a 14-week
study only during the class hours and

the time was limited, the decisions about
material selection, size, shape and quantity
calculations were taken by the instructors,
which were then explained to the students
with their reasons. The extent to which the
level of learning will be affected (compared
to this study) in which the students are able
to decide the material, size and process
may be the subject of another research.
Furthermore, for the future studies, basing
the model sample on the survey conducted
by the students using the field study will
strengthen the study. However, even in the
presence of these methodological deficien-
cies, this study is sufficient to provide a
basis for similar studies to be constructed.
In addition, according to the findings ob-
tained from this study, it can be concluded
that if the theoretical and application skills
progress simultaneously, the perception

is affected positively and the knowledge
and skills develop. Accordingly, this study
also has the potential to be an approach-
able model that can contribute to the
creation of the necessary infrastructure for
the perception and conservation of cultural
heritage, as this and other model appli-
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cations increase awareness as well as the
architectural restoration education.

This study, where the students have the
opportunity to experience this application
on a small scale, can be defined as an
approach model that can contribute to the
future restoration education with its posi-
tive and encouraging aspects as well as its
positive effect on educatione



An Educational Tool in Teaching: Modelling +kuram

References

Aktug, 1. (1995). Ayazma Camisi Insaat Defteri. 9.
Milletlerarasi Tiirk Sanatlari Kongresi, 1, 79-89,
Ankara: Kiiltiir Bakanlig1 Yayinlari.

Aktug, K. I. (2006). Osmanli Belgelerinde Yer Alan Bazi
Ahsap Yapi Malzemesi Uzerine Diisiinceler.
Sanat Tarihi Defterleri, 10, 23-45.

Astbury, J. (2014). Architects do it with models: the history
of architecture in 16 models. Resource document.
The Architectural Review. Retrieved from
https://www.architectural-review.com/essays/
architects-do-it-with-models-the-history-of-arc-
hitecture-in-16-models/8658964.article. Accessed
23 January 2019.

Briggs, S. M. (1929). Architectural Models 1. The
Burlington Magazine for Connoisseurs, 54 (313),
174-175, 178-181, 183.

Briggs, S. M. (1929). Architectural Models I1. The
Burlington Magazine for Connoisseurs, 54 (314),
245-247, 250-52.

Dunn, N. (2010). Architectural Model Making. London:
Laurance King Publising.

Diizenli, T., Yilmaz, S., & Alpak, E. M. (2017). The Effects
of Model Making on Design and Learning in
Landscape Architecture Education. Eurasian
Journal of Educational Research, 70, 121-134,
http://dx.doi.org/10.14689/ ejer.2017.70.7

Gergin, A. (2015). Sanat ve Tasarim Alanlarinda
Maket Yapiminin Tasarim, Uretim ve Sunum
Asamalarina Etkileri. Yedi: Sanat, Tasarim ve
Bilim Dergisi, 14(1), 157-168.

Kolay, I. & Celik, S. (2007). Malzeme ve Teknoloji. In
S Miilayim (Ed.), Bir Saheser Siileymaniye
Kiilliyesi (pp. 125-147). Ankara: TC Kiiltiir ve
Turizm Bakanlig1 Yayinlari.

Ozbaki, C., Cagdas, G. & Kilimci, E. S. (2016). Maket
ve Dijital Ortamda Tasarim Uretkenliginin
Karsilastirilmasi. Megaron, 11(3), 398-411,
https://doi.org/10.5505/megaron.2016.69188
Ozyigit, 0., (1990). Alaturka Kiremidin Olusumu. Ege
Universitesi Edebiyat Fakiiltesi Yayinlart
Arkeoloji ve Sanat Dergisi, V, 149-179.
Sonmez, N. (1997). Osmanlt Dénemi Yapt ve Malzeme
Terimleri Sozliigii. Istanbul: YEM Yayinlari.
Tayla, H. (2007). Geleneksel Tiirk Mimarisinde Yapt Sistem
ve Elemanlari I. Istanbul: TAC Vakf1 Yaynlar1.
URL-1. http://www.statisticssolutions.com/
manova-analysis-paired-sample-t-test/

Sayt 28, Aralik 2019 149



