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Abstract:
Aims: In recent years, due to irresponsible human behaviors, we have witnessed a significant increase in
the consumption of non-renewable energy resources. The construction industry plays a crucial role in the
efficient consumption of energy, and since the impact of architectural practices is influenced by the education
of architects and fundamental education in this field can be a source of solving environmental challenges, this
research is aimed at developing and evaluating a training model for architects to optimize energy consumption
in mid-range housing in warm and humid regions. using the architects of Bushehr province as a case study.
Methodology: To identify effective components in energy consumption optimization and educational models,
a documentary method was employed. The perspectives of experts were examined, and after content analysis,
the components were presented to the expert community. Following a consensus on the components by the
Delphi method, a questionnaire was distributed among licensed architects with a Level 2 design permit in
Bushehr.
Findings: The findings indicate that the use of natural light, windows, insulation, suitable materials, double-
skin facades, porous volume, active ventilation, solar chimneys, terraces, proper orientation, green roofs, bright
colors, and shading are effective components in optimizing energy consumption. Additionally, elements such
as epistemology, ethics, research affairs, practical workshops, fundamental models, foresight, environmental
factors, indigenous knowledge, being up-to-date, cognition, and material recycling were identified as key
components of the architects’ training model for optimizing energy consumption. Using the Friedman method,
these components were ranked, and an educational model was formulated and then made available to the
sample population.
Conclusion: Considering the significant difference in energy consumption levels obtained from pre-test and
post-test methods, the educational model was validated.

Keywords: Environmental challenges; Energy consumption optimization; Architectural training model; Warm and humid climate;
Bushehr

1. Introduction

Energy is as the crisis of the twentieth century. Fossil fu-
els, as the richest of the world’s gas and oil resources, will
run out in the next thirty years [1]. Climate change and
the rising need for energy demand comprehensive efforts
from all sectors [2]. The heat obtained from the fossil fu-
els consumption is becoming more intense and unbearable
day by day. Based on the statistics published by the In-

ternational Energy Agency, more than 30% of countries’
different energy sources are consumed in residential, office,
commercial and other buildings [3] and it is forecasted that
by 2050, energy consumption in residential buildings will
increase more than eight times [4]. Global statistics show a
doubling of energy consumption worldwide in each decade,
with developing countries, including Iran, experiencing a
10% annual growth in energy consumption [5]. Meanwhile,
the discussion related to the environment is always of spe-
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cial importance. It is obvious that increasing the efficiency
of energy consumption is in a direct relationship with reduc-
ing the rate of pollution. On the other hand, the use of new
and renewable energies is an effective factor in reducing
carbon dioxide [6]. The task of architects in this field is
very serious and sensitive, and early design decisions have
a significant impact on energy consumption and comfort
of residents in buildings [7]. Architects, as designers of
buildings, play a great role in preserving the environment.
With the knowledge that the field of construction, whether
in the design stage or construction and operation, plays a
prominent role in the field of environmental protection and
optimal use of energy resources, and given the fact that what
is emerging in the field of architecture is influenced by the
way architects are educated, providing basic education to
architects may be considered as a way to solve and improve
many environmental issues.
Notable efforts have been so far made in the field of archi-
tectural education regarding the topic of energy consump-
tion reduction, and various solutions have been proposed.
However, it is less observed that architects effectively incor-
porate these solutions into their logical design. The reason
could be the lack of a model aligned with global standards
in the academic architectural education domain. Thus, this
research is aimed at “developing and evaluating a proposed
training model for architects to optimize energy consump-
tion in mid-range housing in warm and humid regions (case
study: Bushehr city)”. The present study has been con-
ducted with the goal of finding an answer to the question
“How can an educational model for architects, with a focus
on optimizing energy consumption in mid-range housing in
warm and humid regions (case study: Bushehr); be devel-
oped and evaluated?” The research hypothesis is “Focusing
on key components influencing energy consumption in mid-
range housing (case study: Bushehr city) is effective in
formulating an educational model aimed at modifying en-
ergy consumption by architects. This can be evaluated by
comparing the energy consumption of buildings before and
after providing training to architects.”

2. Research background
Given the importance and necessity of addressing environ-
mental issues and the role of architects in this domain, nu-
merous researchers have investigated solutions to reduce
energy consumption in buildings and the role of architec-
tural education in improving environmental issues and opti-
mizing energy consumption. They have explored this issue
from various perspectives. Factors affecting the reduction of
energy consumption and improving architectural education
on environmental issues for architects, from the experts’
perspective, are briefly presented in content analysis tables
(Tables 1 & 2).
From the experts’ perspective in the energy and education
domains, key components effective in optimizing energy
consumption include the use of natural light, windows, in-
sulation, suitable materials, double-skin facades, porous
volume, active ventilation, solar chimneys, terrace, proper
orientation, green roof, pond roof, central courtyard, bright
colors, and shading devices; while epistemology, research

affairs, practical workshops, basic models, foresight, envi-
ronmental factors, indigenous knowledge, scientific visit,
being up-to-date, knowledge and recycle of materials, and
examining examples are the key components of the archi-
tects’ training model with the approach of energy consump-
tion optimization.

3. Research methodology
This is an applied research in terms of its objective. The
study is aimed at explore and assess educational components
for modifying the educational model of graduate architects
through a fundamental upgrading course for architects, fo-
cusing on optimizing energy consumption in design. A sur-
vey method is employed to develop an educational model
with this approach.
Based on the literature review and content analysis of ex-
isting perspectives derived from literature review and back-
ground research, the recurring components in this field are
extracted and categorized. Then, the components derived
from previous research are provided for expert validation.
To utilize the Delphi method, 16 individuals available were
purposefully and conveniently sampled as the sample pop-
ulation, and the components were made available to them
online. Subsequently, questionnaires based on the obtained
components from content analysis and Delphi methods were
prepared in Likert scale and distributed among the sample
population. For examining and evaluating the energy con-
sumption optimization components, all architects with prac-
ticing licenses, totaling 253 individuals (153 according to
the Cochran formula) are selected as the sample population.
To assess and evaluate the components of the educational
model, 104 architects with a degree in architecture and
practicing licenses (82 according to the Cochran formula)
are systematically chosen as the sample population. For
analyzing the questionnaire data, the Friedman method is
used to rank the components. Based on the results, the
components are incorporated into the educational model
and presented to the sample population. The syllabus and
content are formulated considering the components derived
from the Delphi method and the questionnaire results, with
the importance of addressing each component.
Subsequently, to assess and evaluate the mentioned train-
ing program, the energy consumption levels in designs by
21 architects (post-test group selected through convenience
sampling) are examined before and after the training us-
ing Design Builder software. These architects, selected
from level 2 basic architects with a minimum of five mid-
range design projects (Building Group B) in 2021, form the
statistical population. In this study, descriptive statistical
methods were initially employed to characterize the data,
including frequency statistics, mean, and standard deviation.
Subsequently, in the inferential statistics section, parametric
tests such as independent samples t-test and paired sam-
ples t-test were utilized. The analysis was conducted using
SPSS26 software. The mean and standard deviation of total
energy consumption scores for cooling and heating in the
experimental and control groups were compared before and
after the intervention. Furthermore, the results of indepen-
dent samples t-tests were used to compare the total energy
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Table 1. Factors affecting energy consumption optimization from the experts’ perspectives.

Introduction of concepts Content containing concepts

the use of natural light
and daylight

Bust’an-Gaona et al. (2023) [8]; Pilechiha et al. (2020) [9];
molaei et al. (2019) [10]; Gago (2015) [11];

Mahdavinejad et al. (2014) [12]; Lampret et al. (2007) [13]

The use the appropriate window
Monteiro et al. (2021) [14]; Al- Yasiri & Szabo (2021) [15];

Kasmaei & Varmaghani (2021) [16]; Kaasalainen et al. (2020) [17];
Kosir et al. (2018) [18]

suitable skin design
and double-skin view

Farhadi Nasab et al. (2024) [19]; Du et al. (2021) [20];
Butt et al. (2021) [21]; Houd et al. (2020) [22];
Bideli et al. (2020) [23]; Barbosa (2016) [24];

Afshinmehr et al. (2015) [25]

the use of porous volume
for shading

Saligheh & Saadatjou (2020) [26]; Mahdavinejad et al (2019) [27];
Saadatjou et al. (2019) [28]; Attarian & Safarali Najar (2018) [29];

Khanmohammadi et al. (2016) [30]; Lavafpour & Sharples (2015) [31]

proper insulation
(walls, floor and ceiling)

Azemati et al. (2023) [32]; Kumar et al. (2020) [33];
Rostampour et al. (2020) [34]; Kalogirou & Tassou (2019) [35];

Cabeza et al. (2010) [36]

the use of suitable materials
K. Figueiredo (2021) [37]; Pourkarid Shokoohi et al (2021) [38];

Long & Ye (2016) [39]; Mirrahimi et al. (2016) [40];
Yüksek (2015) [41]

the use of active ventilation
Zhong et al. (2023) [42]; Houd et al. (2020) [22];

Afshinmehr et al (2015) [25]; Mohammadi & Heydari (2015) [43];
Van Hooff & Blocken (2012) [44]; Mahmoudi & Pourmousa (2010) [45]

the use of solar chimney

Serageldin et al. (2020) [46]; Abdallah (2019) [47];
Fakhari & Heydari (2013) [48];

Chungloo & Limmeechokchai (2009) [49];
Miyazaki et al. (2006) [50]

the use of balcony
Yang et al. (2021) [51]; Saadatjou et al. (2018) [52];

Bahrani et al. (2016) [53]; Khanmohammadi et al. (2016) [30];
Mohamed et al. (2009) [54]

proper form and orientation
of the building

Sabah Haseeb et al., (2023) [55]; Monteiro et al., (2021) [14];
Akbari and Hosseininejad (2019) [56]; Ghodsi et al., (2018) [57];

Kosir et al., (2018) [18]; Morrissey et al. (2011) [58]

the use of green roof

Moulaee et al. (2018) [59]; Boafo et al. (2017) [60];
Khan Ahmadlou et al. (2017) [61]; Zarghami & Adibi (2016) [62];

Yaghoubian & Srebric (2015) [63]; Taghavi (2014) [64];
Mazzali et al. (2013) [65]

use of the central courtyard
Zamani et al., (2017) [66]; Taleghani et al. (2015) [67];
Taleghani et al. (2013) [68]; Rojas et al. (2012) [69];

Al-Masri & Abu-Hijleh (2012) [70]

the use of light color
in the facade of the building

Khadroui & Sriti (2019) [71]; Memarian et al. (2018) [72];
Alpoch et al. (2014) [73]; Zolfaghari et al. (2014) [74];

Yao & Chengoon (2011) [75]

the use of shade
(natural, horizontal, vertical and louver)

Tavazo et al. (2023) [76]; Kasmaei & Vermaghani, (2021) [16];
Saligheh & Saadatjou (2020) [26]; Fathalian & Kargar Sharifabad (2020) [77];

Houd et al. (2020) [21]; Mahdovinejad et al. (2019) [78];
Baek & Park (2016) [79]; Haghighi et al. (2015) [80]

the use of a pond roof
Goleh Kheili et al. (2022) [81]; Zabidi et al. (2020) [82];

Kasaeian & Sameti (2014) [83]; Spanaki et al. (2011) [84];
Yannas (2005) [85]
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Table 2. Factors affecting compilation of the model of architect training from the experts’ perspectives.

Introduction of concepts Content containing concepts

epistemology
Eqapy & Al asadi (2020) [86]; McLaughlan & Lodge (2019) [87];

Iranmanesh & Khajepour (2014) [88]; Nazi Dizaji et al. (2010) [89];
Sterling (2008) [90]

being ethical

Iranfar & Nia (2022) [91]; Salman et al. (2019) [92];
Iranmanesh & Khajepour (2014) [88]; Adhami & Akbarzadeh (2011) [93];

Nazi Dizaji et al. (2010) [89]; Hosseini et al. (2008) [94];
Munier (2005) [95]

research affairs
Godemann et al. (2014) [96]; Zimmerman (2012) [97];

Hosseini et al. (2008) [94]; Sharif Shahidi et al. (2008) [98];
Lang (2002) [99]

practical workshop
Hejazi & Shafaei (2021) [100]; K. Tarabieh (2018) [101] ;

Alalhesabi & Norouzian Maleki (2009) [102]; Hosseini et al. (2008) [94];
Zarghami (2008) [103]

basic models (archetypes)
Nayak et al. (2023) [104]; Razavizadeh (2020) [105];

Barati & Kakavand (2016) [106]; Kirbas & Hizli (2015) [107];
Iranmanesh & Khajepour (2014) [88]

foresight
Nyka & Marczak (2023) [108]; Koskinen et al. (2023) [109];

Santamouris & Vasilakopoulou (2021) [110]; Mahdovinejad et al. (2013) [111];
Gorji Mahlabani (2010) [112]

environmental and climatic factors

HamedSardar et al. (2021) [113]; Sun & Yu (2021) [114];
Mortazavi Alavi et al. (2021) [115]; Behrouzi & Fanaei (2019) [116];
Rieckmann (2012) [117]; Gorji Mahlabani & Armaghan (2010) [118];

Knights (2009) [119]

indigenous knowledge

Bust´an-Gaona et al. (2023) [8]; Sokar et al., (2023) [120];
Kirbas & Hizli (2015) [107]; Bodach et al. (2014) [121];

Bjornard (2010) [122]; Gorji, Mahlabani & Armaghan (2010) [118];
Guy & Moore (2005) [123]

being up-to-date
Hejrati Lahiji et al. (2022) [124]; Mortazavi Alavi et al. (2021) [115];

Zheng et al. (2014) [125]; Gerber et al. (2011) [126]

knowledge of green materials
Hejrati Lahiji et al. (2022) [124]; Campisi et al. (2020) [127];

Bielek (2016) [128]; Hosseini et al. (2008) [94]

scientific visit
Truong & Nguyen (2024) [129]; Kesim & Yöney (2021) [130];

Yusoff et al. (2019) [131]; George (2018) [132];
Batic, 2011 [133]

examining examples
Alipour (2019) [134]; Mirjani & Nadimi (2018) [135];
Alipour et al. (2017) [136]; Feyzi et al. (2015) [137];

Iranmanesh & Khajepour (2014) [88]; Cheng, Mugge & Schoorma (2014) [138]

consumption scores for cooling and heating between the
experimental and control groups before the intervention. To
examine the intervention’s impact, analysis of covariance
(ANCOVA) was employed. This test is utilized to control
for pre-test scores and compare the intervention’s effect in
the two groups, as well as determining the effectiveness of
the educational model.
Given that Iran’s warm and humid regions are among the
most critical climatic zones in the world in terms of en-
ergy consumption [139], and considering the high energy
consumption for cooling and heating buildings, especially
in warm and humid areas [140], Bushehr province, with
a per capita household electricity consumption of 11,527
kilowatt-hours in 2020, has the highest per capita house-
hold electricity consumption in the country (According to
Detailed Statistics of Iran’s Electricity Industry, Power Dis-
tribution in 2020). Household consumers in this province,
with a consumption of 69% of the total electricity consump-
tion, hold the first rank in household electricity consumption
in the country. This province has been selected as the re-

search context for the present study.

4. Discussion
Commencing with components derived from the research
background, validated by expert consensus through the Del-
phi method, Tables 3 & 4 outline the optimization compo-
nents from the experts’ perspective.
(The pond roof was eliminated due to operational challenges
and the impracticality as well as using green roofs with this
method and the use of central courtyards was excluded
considering the impossibility of using them due to urban
planning regulations and the small dimensions of urban
plots).
(Using the Delphi Method, the Scientific Visit Component
was excluded. The reason for its exclusion is the imprac-
ticality of individuals’ presence in projects with an energy
optimization approach since many of these projects are lo-
cated outside the country. Moreover, the examination of
examples can be encompassed within this component. Vir-
tual visits can be planned and the lack of scientific visits
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Table 3. Energy consumption optimization components from the experts’ perspective.

Energy consumption optimization components after the second round of the Delphi method
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Table 4. Components affecting the architectures’ training model for energy optimization from the experts’ perspectives (after using the Delphi method).

The components of the architect education model from the experts’ perspective
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Subsequently, by utilizing the finalized components in the
field of energy consumption optimization and the training
model for architects with the same approach, Likert-scale
questionnaires were prepared. After examining the validity
and reliability of the questionnaires, they were distributed
among the target population. Then, the obtained question-
naire data were analyzed. The Delphi method was em-
ployed for validity, and the reliability was assessed using
Cronbach’s alpha coefficient (All Cronbach’s alpha values
exceeded 0.7, confirming the reliability of the questionnaire
dimensions). The results of the questionnaire, ranked using
the Friedman test, can be seen in figures 1 and 2.
After the validation of the aforementioned components by
experts and their ranking through statistical methods, a
handbook derived from these components was developed,
considering their importance. This handbook was then pro-
vided to the sample community for their review with the
aim of holding the architects’ training course.
Finally, to assess and evaluate the aforementioned course,
a residential plan was designed before and after the train-
ing. The energy consumption levels in these plans were
examined through simulation using DesignBuilder software.
The average energy consumption in all plans during the two
mentioned phases was analyzed, and the relationship and

impact of the training on energy consumption were evalu-
ated. The results can be seen in figure 3.
Based on the normality test results for the research vari-
ables, skewness values fall within the range of (3 and -3);
and kurtosis values within the range of (10 and -10). The
data normality assumption for these variables is confirmed.
For comparing pre-test scores in the two experimental and
control groups, the mean and standard deviation of the total
energy consumption scores for heating and cooling in the
two experimental and control groups in Table 5 and the
results of the independent t-test for comparing the total en-
ergy consumption scores for heating and cooling in the two
experimental and control groups in Table 6 were examined
before the intervention.
Considering the results, since the significant value of the
independent t-test is less than 0.05 (0.003), there is a sig-
nificant difference in the average energy consumption for
heating and cooling (initial design) between the two experi-
mental and control groups. The average energy consump-
tion in the control group (48095.333) is significantly higher
than the experimental group (46030.381). The mean and
standard deviation of the total energy consumption scores
for heating and cooling in the experimental group before
and after the intervention, and the results of the paired t-test
for comparing the scores before and after the intervention
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Figure 1. Ranking of energy consumption optimization components.

Figure 2. Ranking of effective components in the training model with an energy optimization approach.

Figure 3. Comparison of energy consumption levels in initial and redesigned states (before and after training).
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Table 5. Mean and standard deviation of total energy consumption scores for heating and cooling in the two experimental and control groups before the
intervention.

Variable name Group n Mean SD Standard error

total cooling and heating energy
consumption (in the initial design mode)

test 21 46030.381 1938.213 422.953

control 21 48095.333 2302.858 502.525

Table 6. Results of the independent t-test for comparing total energy consumption scores for heating and cooling in the two experimental and control
groups before the intervention (initial design).

Variable
name

Variances t test (equality of means)

F
statistic

Sig. T
statistic

Degree
of free-

dom
Sig.

The mean
difference
between
the two
groups

Standard
error

95% confidence
level

Lower
limit

Upper
limit

total
cooling and

heating
energy con-
sumption

assuming
equality of
variances

0.
27

5

0.
60

3

-3
.1

44

40

0.
00

3

-2
06

4.
95

2

65
6.

82
6

-3
39

2.
44

7

-7
37

.4
58

without
assuming

equality of
variances

-3
.1

44

38
.8

68

0.
00

3

-2
06

4.
95

2

65
6.

82
6

-3
39

3.
65

3

-7
36

.2
52

in the experimental group are presented in Tables 7 & 8.
Before and after the intervention Given the results, since
the significance level of the paired t-test is less than 0.05
(p-value: 0.000), there is a significant difference in the av-
erage cooling and heating energy consumption between
the two states of initial and optimized designs. In the opti-
mized design, the average energy consumption (39012.048)
is significantly lower than the initial design (46030.381).
Finally, to examine the intervention’s impact, the analysis
of covariance (ANCOVA) is used to control the pre-test
scores’ effect and compare the intervention’s effect in the
two groups. As shown in Table 9, by controlling the pre-test
scores’ effect, for the group factor, a statistically signifi-
cant value of the ANCOVA was obtained (0.000), with a
significance level smaller than 0.05. Therefore, there is
a significant difference in the mean scores of cooling and
heating energy consumption between the experimental and
control groups.
Based on the pre-test and post-test results, it is concluded
that there is a significant difference in the energy consump-
tion levels in the drawings created by the sample community
before and after the received training and the proposed edu-
cational model has been effective.

5. Conclusions
In this research, education was investigated as the most
influential factor in energy efficiency and optimization. Ac-
cording to the findings, the effective components in energy
consumption optimization include epistemology, being eth-
ical, research affairs, practical workshops, basic models,

foresight, environmental factors, indigenous knowledge,
scientific visit, being up-to-date, knowledge and recycle of
materials, and examining examples are the key components
of the architects’ training model with the approach of energy
consumption optimization. Moreover, the following results
were obtained by presenting and evaluating this model:

- Epistemology: In most training courses, little attention
is given to cultivating the architectural character and
delving into the realm of knowledge. Instead, the focus
is primarily on teaching optimization strategies in ar-
chitecture. However, fostering the spiritual character of
architects before initiating their education can signifi-
cantly affect and transform their perspectives, instilling
a sacred view of nature. Neglecting the spiritual aspect
of education results in overlooking the significance
of sustainable values and failing to achieve practical
outcomes in environmental conservation. The current
educational model addresses this issue by emphasiz-
ing the importance of altering architects’ perspectives
towards nature and the environmental challenges stem-
ming from high energy consumption in the construc-
tion sector. Efforts have been made to increase their
motivation to tackle this crisis through changing their
outlook on nature and environmental issues.

- Being ethical: By delving into the statistics of energy
consumption worldwide and in Iran, and the result-
ing consequences for the Earth, nature, humans, and
animals, with a focus on the role of the construction
industry and specifically architects and engineers, ar-
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Table 7. The mean and standard deviation of the total energy consumption scores for cooling and heating in the experimental group before and after the
intervention.

Variable name Mean n SD Standard error

total cooling and heating energy
consumption

initial design mode 46030.381 21 1938.213 422.953

optimal design mode 39012.048 21 23232.661 507.064

Table 8. Paired t-test results for comparing the total energy consumption scores for cooling and heating in the experimental group.

Variable name

The difference between pre-test and post-test
T

statistic
Degree of
freedom

Sig.

Mean SD Standard
error

95% confidence level

Lower limit Upper limit

total energy
consumption 7018.333 1923.24 419.685 6142.885 7893.782 16.723 20 0.000

Table 9. ANCOVA results.

The source of the effect The sum of squares Degree of freedom Mean of squares F statistic Significance
value

corrected model 988.1008721058 2 494.504360529 274.553 0.000

constant value 568.273814 1 568.273814 0.149 0.702

pre-test scores 631.142407225 1 631.142407225 77.521 0.000

group 045.442878348 1 045.442878348 241.085 0.000

error 988.71643845 39 1837021.692

total 80751170977 42

corrected model 976.1080364904 41

chitects become aware of the warning signs of the
energy crisis and its ensuing problems. They recog-
nize their responsibility and will feel the burden of this
responsibility on their shoulders.

- Research affairs: Focusing on research regarding to
education leads to gaining knowledge about the latest
technologies. Furthermore, encouraging architects to
engage in research contributes to their awareness of
global statistics and the results of studies of experts in
this field.

- Practical workshops: Introducing and providing initial
familiarity with energy-related software and the appli-
cation of each software create motivation among archi-
tects to learn them. Practical engagement with architec-
tural for energy consumption optimization, rather than
just theoretical training, results in architects acquir-
ing knowledge about the design outcomes and energy
consumption of their projects.

- Basic models: Exploring ancient models, free from
specific location and time constraints, allows archi-
tects to establish a connection between the past and
the future. Delving into this area enhances a deeper

understanding of nature and architecture among archi-
tects and reminds them of the necessity of preserving
nature.

- Foresight: Examining the historical evolution of archi-
tecture is an essential part of architectural training, as
it guides architects toward planning for a better future.
However, after learning from history, architects must
focus on learning modern sciences and technologies
to evolve from the past and present for a better future.
Architects should also be aware of the future results
of today’s design to approach their professional work
with greater awareness and responsibility.

- Environmental factors: A thorough understanding of
the climatic and indigenous features of each region
significantly affects building design; past Iranian ar-
chitecture highlights architects’ attention to the envi-
ronmental, natural, and climatic characteristics of each
region, designing buildings based on those features.
However, current training courses generally neglect
the natural and cultural characteristics of specific re-
gions.

- Indigenous knowledge: In this educational model, fa-
miliarity with elements of architecture indigenous to
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warm and humid regions, emphasizing elements with
the potential for updating and use in contemporary ar-
chitecture, is prioritized. At present, there is a lack of
in-depth exploration of these elements, and architects
only superficially recognize them. Indigenous archi-
tectural elements, designed with full consideration of
climatic conditions, can contribute significantly to con-
temporary architecture in the direction of sustainable
architecture. While some of these elements may not
be applicable in modern architecture, others have the
potential for modernization and adaptation, addressed
in the training model.

- Being up-to-date: Considering that addressing environ-
mental issues, climate change, and the energy crisis
are among the most crucial topics in the contemporary
world, and numerous researches are conducted daily
in this field, it is essential that each training program
strives to incorporate the latest scientific achievements.
The training model should be regularly updated ac-
cordingly. Since every architect undergoes periodic
retraining, architects should be encouraged to engage
in ongoing study and updating of information to stay
abreast of the latest developments in this regard.

- Knowledge and recycling of materials (green mate-
rials): Despite the necessity of specifying materials
in approved drawings, materials are often repetitively
presented based on market availability. Precise educa-
tion in this area and introducing new environmentally
friendly materials can change the preferences of de-
signers, architects, and consequently, the employers.

- Examining examples: Many buildings worldwide
are designed and constructed with a sustainable and
energy-efficient architectural approach and introduced
to the architects. However, most of these buildings are
located in European countries or regions with differ-
ent climates. Recognizing these examples will not be
very helpful for architects in warm and humid climates.
This training model attempts to introduce important
buildings in this field while emphasizing structures ex-
isting in warm and humid climates and detailing their
characteristics.
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