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Objective: Examining the evolution of historical residential architecture not only
contributes to the preservation of architectural heritage but also provides valuable insights
for future design practices. In Arak, residential architecture underwent significant
transformations in both spatial organization and physical form during the Qajar and Early
Pahlavi periods. The main objective of this study is to analyze these architectural changes
with a particular focus on the evolution of enclosed, semi-open, and open spaces. The
research addresses two key questions: (1) How did the proportions of built and open areas
evolve in the historical houses of Arak from the Qajar to the Early Pahlavi period? and (2)
What was the trend in the transformation of spatial and connectivity patterns in residential
architecture during this transition? To answer these questions, fourteen historically
significant houses in Arak, including seven Qajar-era and seven Early Pahlavi-era houses,
were purposively selected and examined.

Method: The study adopts a descriptive—analytical approach. To investigate spatial
dimensional changes, the collected data were analyzed using SPSS software and statistical
techniques, including the Mann-Whitney U test at a 95% confidence level.

Results: Statistical analyses revealed that during the Qajar period, approximately 65% of
the total area was allocated to enclosed spaces, 26% to open spaces, and 7% to semi-open
spaces. In the Early Pahlavi period, these proportions changed markedly to 37% enclosed
space, 56% open space, and 7% semi-open space. The study also explored the possibility
of mathematically modeling these spatial transformations.

Conclusions: The findings indicate a shift from the traditional spatial relationship pattern
of “courtyard—iwan-room” to a simplified “courtyard—room” configuration. Together with
the changing proportions of spatial elements, this transformation reflects broader cultural,
social, and technological changes in Iranian lifestyles. Inferential analyses confirmed that
the decrease in enclosed space (from 65% to 37%) and the increase in open space (from
26% to 56%) were statistically significant (Asymp. Sig. = 0.003), whereas changes in the
proportion of semi-open space were not significant and remained relatively stable (Asymp.
Sig. = 0.938). From an architectural perspective, these transformations reveal shallower
floor plans, the weakening of nested spatial arrangements, the strengthening of the role of
courtyards and facades/terraces, and the functional shift of iwans toward view-oriented and
ventilation-related purposes. These findings provide a scientific basis for the development
of contemporary design guidelines and conservation strategies.
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Introduction
The house, as one of humanity’s oldest cultural artifacts, is more than a physical shelter; it is a

social institution that reflects cultural values, social relations, and everyday life. Owing to its
multidimensional nature, housing has long occupied a central position in architectural and
urban studies (Foroutan, Hosseini, & Salehi, 2014; Soltanzadeh, 2017).

Rapid social, cultural, and technological changes over the past century have placed many
historic houses at risk of alteration or loss. As important components of Iran’s urban heritage,
these buildings embody valuable architectural knowledge, cultural traditions, and
environmental adaptation strategies. Studying traditional houses can therefore provide useful
insights for contemporary housing design and context-sensitive residential development
(Ghasemi Sichani & Memarian, 2010).

Although Arak is primarily known as an industrial and commercial city, its architectural
heritage has received limited scholarly attention. Nevertheless, the city’s surviving historic
houses from different periods provide a valuable opportunity to examine the evolution of
residential architecture and urban life (Hosseini, Foroutan, & Salehi, 2016).

This study investigates the similarities and differences between Qajar and Early Pahlavi
houses in Arak, focusing on spatial organization and plan configuration. It assumes that,
despite modernization-related changes, houses from both periods retained certain
organizational principles while undergoing significant spatial and functional transformations.

Accordingly, the research addresses two questions: (1) How did the proportions and
relationships of public, semi-private, and private spaces evolve from the Qajar to the Early
Pahlavi period? and (2) How did spatial organization and functional arrangements change
during this transition? Through a comparative analysis of selected case studies, the study
seeks to identify patterns of continuity and transformation in residential architecture and to
contribute to a better understanding of architectural evolution and urban heritage in Iran.

Method
This study employs a descriptive—analytical and comparative research approach based on

schema theory. Data were collected through documentary, library-based, and field research
methods, including historical documents, architectural drawings, archival sources, and on-site
surveys. Comparative analysis was used to examine similarities and differences among the
selected case studies.

To investigate architectural transformations from the Qajar to the Early Pahlavi period,
fourteen historic houses in Arak were selected, including seven houses from each period. The
houses were analyzed in terms of spatial organization, functional structure, geometric
configuration, and the relationships among enclosed, semi-open, and open spaces.

Data were analyzed using both descriptive and inferential statistical methods. The Mann—
Whitney U test was applied to evaluate the significance of differences between the two groups
of houses at a 95% confidence level. Descriptive and comparative analyses were also used to
interpret changes in spatial organization, functional zoning, and architectural composition.
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Statistical analyses were conducted using SPSS version 24, while graphs and visual
representations were prepared using Microsoft Excel 2016.

This methodological framework provides a systematic basis for identifying patterns of
continuity and transformation in residential architecture and for assessing the evolution of
domestic space in Arak during the transition from the Qajar to the Early Pahlavi period.

Results
The comparative analysis of Qajar and Early Pahlavi houses in Arak reveals substantial

transformations in the proportions and functions of enclosed, semi-open, and open spaces,
reflecting broader changes in architectural design and residential lifestyles.

Enclosed Spaces: During the Qajar period, enclosed spaces constituted the dominant
component of residential architecture, averaging 65.43% of the total area. This proportion
declined significantly to 37.00% in the Early Pahlavi period, largely due to the disappearance
of traditional elements such as sardabs, water reservoirs, and service spaces, as well as the
adoption of more extroverted architectural forms.

Open Spaces: Open spaces, particularly courtyards, expanded considerably during the
Early Pahlavi period and assumed a more prominent role in residential layouts. In some cases,
such as the Khakbaz House, open spaces accounted for as much as 79% of the site area. This
trend indicates an increasing emphasis on outdoor environments and changing building—
courtyard relationships.

Semi-Open Spaces: Although semi-open spaces maintained a relatively constant share of
approximately 7% in both periods, their form and function changed significantly. Traditional
Qajar iwans, which served climatic, social, and transitional purposes, gradually evolved into
terraces and balconies during the Early Pahlavi era, reflecting new architectural preferences
and lifestyle patterns.

Overall, the transition from the Qajar to the Early Pahlavi period involved not only
guantitative changes in the distribution of residential spaces but also qualitative
transformations in their architectural function and meaning.

Conclusions
This study investigated the spatial transformation of historic houses in Arak during the Qajar

and Early Pahlavi periods through comparative typological and morphological analysis
supported by the Mann-Whitney U test. The findings reveal significant changes in the
proportions of enclosed, semi-open, and open spaces. In Qajar houses, enclosed spaces
accounted for about 65% of the total area, semi-open spaces 7%, and open spaces 26%. In
contrast, Early Pahlavi houses consisted of 37% enclosed space, 7% semi-open space, and
56% open space.

A major finding is the transformation of the traditional spatial pattern from the
“Courtyard—lwan—Room” arrangement to a simplified “Courtyard—-Room” configuration,
reflecting the gradual disappearance of the iwan and the simplification of the spatial hierarchy
characteristic of traditional Iranian houses.
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The analysis identified three main residential typologies: (1) Central-Courtyard Houses
of the Early Qajar period, organized around one or more courtyards; (2) Semi-Linear Houses
of the Late Qajar and Early Pahlavi periods, representing a transitional stage from introverted
to extroverted spatial organization; and (3) Detached Houses of the Late Early Pahlavi
period, including garden houses and street-oriented residences influenced by modern planning
principles and changing lifestyles.

Overall, the changing proportions of open and enclosed spaces and the evolution of
residential typologies reflect broader social, cultural, and technological transformations during
the transition from the Qajar to the Early Pahlavi period. The introduction of modern
infrastructure, along with shifts in social practices and residential preferences, played a
significant role in reshaping domestic space and generating new architectural forms. These
findings contribute to a deeper understanding of the evolution of Iranian residential
architecture and its relationship with social change.
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