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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Among the most important heritage buildings
Received 2023/09/25 left from the past in the historical cities of Iran are schools. Many historical schools
Revised 2023/11/24 i have remained within heritage sites, but due to changes in educational systems and the
Accepted 2024/01/04 i construction of modern schools in the past century, only some of these buildings continue
Available Online  2024/12/25 ito function as religious seminaries and schools of religious sciences. A large number of
i these buildings, some of which have been restored, remain unused. Considering the spatial
Keywords: §and physical capacities of Iranian school architecture, it seems possible to recreate these
Adaptive Reuse i buildings and transform them into new educational spaces that not only meet the spatial
Iranian School Architecture ineeds of modern educational methods but also preserve sustainable cultural and identity
Educational Architecture ivalues in the contemporary era. This study aims to analyze the physical capacities of three
Physical Feasibility historical schools in the city of Isfahan to explore their potential for adaptive reuse.

Historical Schools

ETHODS: In this study, after identifying the components of the criteria for evaluating

: the building and spaces, based on a quantitative research method, 20 architects

.................................................... . iwho have conducted research in the field of historical architecture of Iran were asked
Use your device to scan ito assess the criteria. Then, considering that the semantic differential scale is one of the

and read the article online

i quantitative methods for measuring people’s concepts and can clarify the presence or
absence of a desired concept or quality in people’s perception, the obtained data was first
i analyzed using the semantic differential scale method to highlight the differences between
i criteria in a comparative context more clearly. The evaluation of the data was done on a
i bipolar scale with a seven-point spectrum ranging from -3 to 3. The ten building quality
Emeasurement criteria, extracted from the theoretical framework of the research, were
iarranged in pairs of opposite traits so that the respondents could provide clearer answers
ito the questions. This was done because, in the five studied historical monuments, each
:;trait has a limit, and the comparison of the criteria is more effective when the contrast of
gq Eprominent traits is present. Afterward, with the help of statistical tests, the correlation

i coefficient of the components was evaluated and analyzed.

Number of References INDINGS: In the comparative analysis of the studied schools, it is revealed that in the

57 i0 two schools of Sheykh Abdulhossein and Shafiyyeh, five criteria of natural light, natural
i ventilation, air temperature regulation, creating silence and peace, and green space are
i extremely weak. The components of safety and security, and beauty and decoration, on
%the other hand, are generally rated high, and similar evaluations can be found across all
i five historical buildings. The utilization of spatial capacities and the potential for functional

8 i planning are present in all the buildings, although this potential is less in Shafiyyeh School

T compared to the others. Movement circulation is favorable in all buildings except Shafiyyeh

e iSchool, and the variety of materials is also less in Shafiyyeh and Memarbashi buildings
=1 ithan in the others.

Number of Tables i Considering that the data showed a strong correlation between the three components

4 i of benefiting from natural daylight, natural air ventilation, and natural air temperature

iregu linear
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?trends for these components was calculated and is shown in the corresponding graphs.
i According to the diagrams, whenever a space has windows or doors opening to the central
§courtyard, it benefits from natural ventilation. In other words, the means of benefiting
i from natural air are the windows, and the spaces do not have the possibility of absorbing
light or air through other means. In traditional Iranian architecture, the concept of a “false
i window” is rarely seen, as all windows are operable and allow the use of outside air.

ONCLUSION: Adaptive reuse, as one of the most efficient approaches to historical

buildings and structures, addresses today’s needs while preserving the identity of past
i spaces. It aims to create added value in urban living environments and optimize the use
 of heritage buildings. This approach has received serious attention in contemporary urban
planning, becoming a significant chapter in both macro and detailed urban plans.
i To achieve this, it was necessary to first extract and derive the measurement criteria
i from the theoretical foundations of the research. Ultimately, the ten criteria provided a
¢ framework for studying the buildings. The reliability of the questionnaire confirmed that
%the extracted criteria are dependable and can clarify answers to the research question
i regarding the adaptive reuse capacities of buildings.
i The findings indicate that in historical schools with a central courtyard plan, the supply
{ of light, air, and temperature regulation in the classrooms is provided through openings
%facing the courtyard, and these three components are interrelated. It is important to
i note that in the adaptive regeneration and transformation of traditional schools into new
i educational spaces, light supply can be separated from the air circulation, thus providing
i more comfortable conditions.
%Expansive plans with spatial complexity, such as those seen in Rahim Khan or Sheykh
i Abdulhossein schools, may create contradictory conditions during the new reuse. The
i complexity of the plan and the presence of multiple spatial capacities, while one of the
i mostimportant features in new spatial planning, may also distort communication routes to
the outside of the building. In the event of an emergency, this can reduce the safety factor
i of the building. Therefore, attention must be given to the issue of emergency exits in reuse
i plans. This is especially important in Iran, where the tradition of constructing buildings
{is introspective, and the central courtyard limits the communication of spaces with the
i outside. Consequently, emergency exits, particularly during fires and earthquakes, must
be considered in the design.

{ HIGHLIGHTS:

i - Today, adaptive reuse as one of the most efficient approaches to historical buildings and
i textures to respond to today’s needs in the form of past identity spaces, in order to create
added value in urban living environments, has received serious attention.

i - Historical schools are one of the most valuable heritage bodies in the historical contexts of
i Iranian cities, which can be one of the potential capacities in the adaptive reuse approach,
considering the scale, diversity and spatial and typological opportunities.
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3. Implementation Phase 4. Post-Completion Phase

e Ds
@] D4
£ G D+ Ds
G D2
I' E“E’@CU“U"‘ ) 7 D1. Evaluation after years ) 8

D2. Post occupancy evaluation

Ca. Expertness of the execution team s
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Cs. Supervision of architects ~ -

Da. Conservation management

Ce.Time management plan

Cs. Costs Ds. Change management
Bv. Definition of an appropriate function 4
Bs. Decision on functional changes
Bs. Definition of design strategies \\\
B1o. Decision on conservation actions 5 N
Bi1. Elaboration ™
\\
\
Bi2. Final decision-making N
Bus. Contract negotiation 6 N
Biz. Refining N \
- \\ N\
Bis. Participation of stakeholders \
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Fig. 3. Ten steps in the four phases of the adaptive reuse process of historical monuments (Arfa et al, 2022)
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’ Lighting (Natural and artificial)

Temperature and air
conditioning

’ Noise pollution

’ Arrangement of furniture

‘ Safety and security

‘ Circulation and access

Physical factors affecting the teaching and learning process

{ Green Spaces

Fig. 5. Physical environment factors affecting the
teaching and learning process
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’ Design and aesthetic aspect

’ Functional program

’ Sustainability

‘ Compatibility for everyone

Physical factors of the current situation

‘ Safety and security

Fig. 4. Physical factors affecting the condition of the
building
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Table 1. Contrasting criteria and attributes of quality assessment and evaluation of historical buildings with the aim

Classification of perceptual characteristics

of adaptive reuse in educational occupation
" Lower Limit

Upper Limit

1 Day Light A Deﬁvatio—n oﬁwst spaces Utilization of most spaces
2 Natural ventilation ~Atificial air conditioning Naturally ventilated
3 Natural temperature adjustment Artificiaﬁdjustmenf of temperature Normal temperature adjustment
4 Calmness " noise pollution Relaxing
5 Optimal space furniture capacity undesirable = Desirable
6 Safety and Security i " Unsafe and unsafe L Safe and secure
7 Beauty and ornaments Smwple and unarranged Sophisticated and refined
8 Circulation Improper rotation and movement Proper rotation and movement
9 Green space and landscape T T No greéﬁ;paéé J Has green space
10 Variety of materials it monotonous Diverse
Table 2. Introduction of the studied cases
Period Type Plan and image of the building Description
Jani Khan Safavid, Type 1 4 This school is located in front
Mosque of restored AR gt of the Jame Mosque and is
Qom during the Nk O S known as Jaha_ng_ir Khan
Qajarera R i School. The building was

(Mousavi, 1997)

- repaired and restored by
Mirzan Nasrale Khan
Mustofi Gorgani. The
building was repaired once
again in 1373. The building
consists of 20 cells in one
floor and is  20-sided
(Mousavi, 1997).

(Emami, 2013)
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Table 2. Introduction of the studied cases

Period Type

Plan and image of the building

Description

Shafiyeh School
of Isfahan

Safavid Typel

(Khajouei, 1997)

This school is a one-story
building with four porches.
The building has eight small
porches around the porches
and 22 rooms of different
sizes. The deeper western
porch is the center of gravity
of the building, with two
fountains and train-bandings
and carbands (Khajouei,
1997).

(ShahSanaei, 2022)

Rahim Khan
School of Isfahan

Qajar Type 2

(Haji Qhasemi, 2015)

Memarbashi
School in Tehran

Qajar Typel

(2013

Rahim Khan mosque-school
has three entrances. Its
religious organs are the
winter nave (north), the
summer nave (south) and the
south dome. The educational
organs can be recognized in
four groups, including the
cells, the workhouses, the
madrasa, and the western
porch. The school has two
floors. On the ground floor,
there are four rooms in the
eastern and western
moonlights. This school has
20 workspaces on the ground
floor (14) and first floor (6)
(Kourangi & Valibeig, 2018).

(Sheikholeslami, 2016)

This school is built in two
buildings and has 24 rooms,
two madrasahs, a large
dormitory and a library. The
school is simple and has few
arrays, but decorations such
as Yazdibandi and moqrans,
kasebandi and tiling can be
seen in different places of the
building.

Sheikh
Abdulhossein
Tehran School

Qajar Type 3

Mahdavinejad et al., )

(2013
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In this complex, the mosque
and the school are separate
and next to each other, but
they were built at the same
time. The school is built in
the style of four porches and
on two floors. Sardar, Hasti,
vast halland teacherare other
parts of the school. There are
also cells on the second floor.
Plaster moldings can be seen
in the porches. The mosaic
tiling and knot work are other
decorations of the building
(Mahdavinejad et al., 2013).
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Table 3. Descriptive data of the average points given to the characteristics of the analysis of the studied buildings

Minimum Maximum Mean Std. Deviation Variance
Statistic Std. Error
DL -1.66 2.76 .9060 .85595 1.91397 3.663
NV -1.76 2.82 .8920 90192 2.01676 4.067
NTA -2.10 2.36 4420 .85331 1.90807 3.641
Calm -.67 1.86 1.0300 48666 1.08821 1.184
OSFC .30 2.38 1.6700 40334 190189 813
SasS 1.89 2.43 2.1460 .08846 19781 .039
BaO 1.86 2.54 2.1240 11219 .25086 063
Cir 45 2.45 1.7620 .35342 79027 .625
GSaL -1.76 2.65 .7880 .87186 1.94954 3.801
\Y% .35 2.35 1.2700 .37859 .84655 717
4/00
3/00
2/00
- ‘l I | “ | ‘ | “ “Il | I
0/00 I
Janikhan Bhafieiyeh Rahim Ka Memar Bashi Sheykh
-1/00 f /-\bdolhose
A
-2/00
-3/00
mDL mNV mNTA mCalm mOSFC mSaS mBaO mCir mGSaL mV
Fig. 6. Average points given to each criterion in the examination of the five studied buildings
Table 4. Pearson correlation coefficient between the studied variables
DL NV NTA Calm OSFC SaS BaO Cir GSaL \Y
DL 1 .998™ .998™ 116 .589 733 .005 .697 191 487
NV 998" 1 991™ 130 594 .698 -.054 692 .205 425
NTA 998 991 1 115 571 .760 .060 .688 183 540
Calm 116 130 115 1 -.684 -428 232 -613 943" -127
OSFC .589 594 571 -.684 1 .700 -.358 981" -544 231
SaS 733 .698 .760 -428 .700 1 152 .806 -422 747
BaO .005 -.054 .060 232 -.358 152 1 -.204 .306 769
Cir .697 .692 .688 -613 981" .806 -.204 1 -472 402
GSaL 191 .205 183 943" -544 -422 .306 -472 1 -.060
Vv 487 425 .540 =127 231 747 769 402 -.060 1
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Fig. 7. Average points given to each criterion in the examination of the five studied buildings
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Fig. 8. Least-Square fitting of tendencies for three measures of daylight benefit, natural ventilation and natural
adjustment of air temperature
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