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ABSTRACT 

 

Up to the limitation of interior space in residential units and its relation to exterior space, Reviewing and recognizing the current 

state of open spaces will result in designing the residential open spaces more consciously in the future. limitations available in 

metropolis expand construction of residential complexes and reduce the share of private courtyard in contemporary architecture. In 

addition to supplying the light of interior spaces and natural ventilation, residential open space is considered an opportunity to have 

more relationship with nature and a place for social interactions.  In countries such as Iran, which have started and continued to build 

residential complexes using western models, the open spaces of residential complexes don’t create enough belonging feeling in 

residents.  In this research, we try to examine the main factors of residential open space quality in related to design in approach to urban 

spatial organization. 
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INTRODUCTION  

 

Open spaces between residential buildings are 

placed in daily life where residents have relations 

with nature and spend their leisure time. In the past, 

the courtyard was the first and the most accessible 

space to have a close relationship with nature and 

open space. In current conditions, the houses built in 

metropolises such as Tehran are not able to supply 

most of the Iranian life needs.. Considering the 

reduction of per capita level of residential floor area, 

if residential open space can supply the individual 

and social needs of residents in various ages, it can 

be possible to transfer most of the life activities of 

the interior space to open spaces of complexes and to 

compensate the life shortcomings in residential units 

with low areas approximately. Therefore, reviewing 

and paying special attention to design interior space 

of residential complexes as a joint courtyard is 

necessary in more residential complexes. 

 

The role of open spaces: 

In Expanding residential complex scale and their 

open spaces, residential open space scale goes 

beyond the house; it found a scale such as local and 

urban open space. In most cases, some parts of open 

spaces are publicly accessible for other residents of 

the city; therefore, studying its specifications needs 

to study the open space in local and urban scale.  

The city is like a sponge composed of numerous 

full and empties and changes their shapes based on 

the situations and are factors to attract people. The 

city is a place for meeting and social interaction, and 

urban spaces as Social life scenes are areas for 

gathering people, despite all their differences. The 

concept of urban space is defined in relation to the 

concept of social membership; it means that the city 

should provide an opportunity for its users to meet 

and select with its spaces. [13].  

Public space is a joint area that people do 

functional activities and perform festivals which 

connect community members to each other, either 

routine activities or cyclical festivals, a scene in 

which the collective life is shown, space in which 

individuals are share with strangers, people who are 

not their relatives, friends or colleagues, a space for 

religion, trade, and sport and also a space for 

peaceful coexistence and impersonal meetings that 

express collective life, urban culture and everyday 

issues and also it affects them [14]. Open space 

makes the foundation and the structure of space with 

establishing relations between various activities. 
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According to Halprin, quoted by Pakzad [13], open 

spaces are elements that give special quality and 

personality to the city. He divided these spaces into 

two categories: Public open space and private living 

space. He considered the open space as factors that 

include historical and urban patterns; He also 

considered them “Arteries of the Community Body," 

that pump health for the city and its people.  

Open space as a supplementary for green space 

results in reduction of human and constructional 

density. These spaces provide opportunities for 

creative growth, social interaction and conflict; 

applications such as establishing communication, 

relaxation and recreation are very effective in 

reducing pollution and improving the environment. 

Residential open spaces are somehow crystallization 

of collective life, nature" [15]. "These spaces provide 

an opportunity for meeting and social interactions" 

[1]. Jacobs (2006) as a forerunner has noted the 

importance of public space in creating successful 

residential neighborhoods, and public and private 

life. Public space that Jay Kabz states is a place to 

call, but a particular call which is not sincere and not 

anonymous. He opposed particular type of call 

named "togetherness". He believes that if people find 

something in common, they should find many more 

things in common [14]. According to Jacobs, if a 

public space creates only a heartfelt or anonymous 

relationship, it will be unable to create an informal 

and an impersonal relationship motivating collective 

life. Later, many planners used the J Kabz’s ideas 

with the slogan "If you create a space, people will 

come"; however, they were unaware that collective 

life affects space formation.  

As a result, a strong notion such as defensible 

space, Newman, which was inspired by the Observer 

eyes on the street of  Jacobs, makes a place for 

repelling than a space for communication. Public 

space of William White has apparently described 

from a middle-class male and specific perspective. A 

relationship which represents the best marriages and 

all real friendships. A relationship in which people 

talk about the ultimate meaning of their lives [17]. 

According to Jay Bowen (2010), gardens have 

concrete effects, on social relationships in cities. 

In the book entitled "Public Space", Carr and 

Francis (1992) considered the following three 

characteristics as essential ones for any successful 

public open space: "accountability", "public-

oriented" and "meaningfulness". Responsive spaces 

are spaces designed and built to meet the users’ 

needs. Basic needs which people are asking for open 

space are comfort and tranquility. Open spaces are 

places for mental and physical activities such as 

exercising, gardening and a place for meeting other 

people and nature. In public spaces, people have an 

ownership sense and there is no limit for the presence 

and use of space for them. 

Meaningful locations allow people to create a 

link between the location and themselves, and are in 

relation to their social and physical location. Gell 

(2010) considers the quality needs of public spaces in 

protecting (against traffic, accidents, crime, violence 

and bad weather conditions), comfort (some facilities 

for walking, standing, sitting, seeing, speaking and 

listening, playing games and doing activities) and 

pleasure (scale, some facilities for enjoying of 

appropriate climatic conditions, quality of aesthetics 

and experience of a positive sense). 

The tradition of gathering together in urban open 

spaces is main part of each ritual ceremony; 

therefore, the temples can be considered the first 

urban public spaces. These spaces are observable in 

the ancient civilizations such as India, Egypt, Iran, 

Greece, and South America. Building public spaces 

near churches and squares connected to mosques in 

Islamic lands in the Middle Ages is followed by this 

process. Designing open spaces was applied by 

constructional bodies to construct urban units during 

centuries, and old textures of Islamic and European 

cities were created by this method   

Regardless of building location, function of open 

space includes environmental issues such as 

accessing to sunlight and natural ventilation as well 

as cultural and social qualities. Open space results in 

strengthening and establishing of social relations in 

the neighborhood and supplying of residential 

textures connection [15]. This place is a 

supplementary space for green space and is very 

important in terms of reducing human and 

constructional density. These open spaces provide 

opportunities for creative growth, socializing areas 

field interaction , social interaction and conflict, and 

applications such as establishing communication, 

relaxation and recreation; they also are very effective 

in reducing pollution and improving the environment 

[15]. Residential open spaces are somehow 

crystallization of collective life nature [15]. 

 

Residential open spaces: 

The presence of courtyard as a residential open 

space is changed as residential units are changed in 

modern architecture. Having a specific courtyard is 

not possible for many families and its dignity has 

changed to public open space in the neighborhood. 

The way of forming residential texture in current 

cities is in such a way that all spaces are privately or 

publicly organized, and intermediate space has gone.  

The structure of courtyard in Iranian house can 

be studied from two directions/aspects. In terms of 

functionality, courtyard is a place for becoming close 

to the nature, for providing light and comfort of 

interior place as well as a place to establish social 

activities. In terms of physics, the courtyard is 

located in the center of introverted houses, and house 

structure is defined based on courtyard location. It 

provides the possibility of integrating the interior 

spaces and courtyard, expanding the functions of the 

house and spaces in certain situations. Two 
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functional and physical approaches are described as 

follows:  

 

A: Functional structure:  

"The courtyard of each house is a reflection of 

its inhabitants' culture" [2]. The courtyard of an 

Iranian house is symbol of nature; water, tree, flower 

and birds are main components of its landscaping. In 

a detailed article that West (1957), author and wife of 

the British Consul at Iran in the late 13
th

 century, 

wrote about the Iranian gardens, she considered the 

tendency of Iranian people to have a quiet corner and 

a green oasis with regular and precise geometric 

form in the vast territory of this country as a 

psychological tendency to dominate the surrounding 

natural lands. In addition to its aesthetics aspect, 

being close to plants affects the inhabitants' spiritual 

matters in terms of psychologically [8].  

Courtyard is the first and the most accessible 

space for close relations of people with nature; it also 

supplies the direct contact with plants and water for 

individuals during the day. In Iranian architecture, 

when people are in interior space, the nature is 

connected to their everyday life through watching 

nature from a window.  

Direct relationship between interior spaces and 

courtyard make the extension of everyday activities 

possible. In houses with yard, many functions of 

interior spaces such as sleeping, eating and 

entertaining move to the courtyard in some seasons. 

Courtyard is a place for children's activities at all 

times of the year. 

 

B: Physical structure: 

Space is organized based on courtyard in 

introverted houses. Designing a house is started from 

the yard, and closed and covered spaces are located 

around it. "Courtyard was used to establish a 

relationship between residents and nature on the one 

hand, and between residents and society on the other 

hand "[6]". In extroverted houses, the house privacy 

is determined by courtyard boundary.  

Main spaces of a house had a direct relation with 

courtyard and sometimes gave their names like three-

door and five-door according to their relationship 

with the yard. Northern and southern major 

predominantly spaces are located in symmetry axis 

of the yard; windows which come down to the 

bottom of the window makes it possible to see the 

courtyard completely.   

The relation of interior spaces with courtyard is 

in such a way that interior spaces can be combined 

with courtyard in necessary cases and its spatial 

structure expands. The main facade of the building is 

toward the courtyard and a landscape is designed for 

all spaces in front of the yard. Sunlit spaces and a 

place to live in summer are respectively located in 

northern and southern sides of the yard. The places 

which are not so useable are located in eastern side 

of the house because of disturb light (Fig. 1).

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: The location of spaces in Iranian traditional houses. 

 

Country yards fronts that made by building and 

covered spaces at all. 

In those parts that there is no building, wall 

plays an active role in defining yard. Its height is in 

such a way that makes the sense of  Includeness in 

courtyard and it is decorated by Taghi and arcs  

designs and colors. The level of courtyard was 

always lower than street level and entrance corridor 

never entered into the house directly [6]. Vestibule 
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and entrance corridor connect the interior and 

exterior parts to each other.   

The geometric shape of the courtyard often was 

regular and rectangular; the setting of courtyard in 

the first step of designing, provides cut Corner 

geometric Pools and gardens can also follow this 

geometry. 

The presence of several interior and exterior 

yards is a response to the ecological needs of central 

hot and dry areas in Iran and also a response to the 

traditions of Islamic societies based on hospitality in 

fact that was a kind inclusive idea competition  [4]. 

In bigger houses where there is more than one yard, 

usually the larger or exterior courtyard is public, and 

the smaller and interior ones are private and belong 

to some specific activities such as kitchen and 

bathroom. There is one pond in the center of the 

courtyard and its surrounding is designed in such a 

way that its water can be used for washing and its 

additional water can be used for watering the plants. 

The presence of water and tree was obligatory in the 

courtyard in such a way that the courtyard has named 

as a selection of heaven in Iranian home.  

Courtyard is the most accessible location for 

gathering. Due to its specific flexibility, courtyard 

can be easily changed into a festive or funerals space. 

In past, the gatherings of extensive families usually 

took place in yard. Since extensive families changed 

to nuclear ones, most of social activities in families 

were relatively disappeared and therefore the 

courtyard lost its social role .Since family members 

are decreased, family gatherings moved into interior 

spaces.  

Since courtyard position was changed from the 

center of house after Qajar era, its organizing and 

relation role was reduced but it was also local and 

private, and has privacy. However, had the role of 

supplementary place for the building not a main 

space Rising land and building cost, and changing of 

house into a capital merchandize resulted in increase 

of density and built areas, reduction of open spaces; 

furthermore, the emergence of residential apartments 

changed the courtyard into a joint space. Courtyard 

has lost most of its roles in modern architecture. It 

has no private ownership and it's not so big that 

collective activities can occur in. In many cases, it is 

changed to a place for car traffic and its pedestrian 

accessibility going to reduce. 

When more than one family lived in the Iranian 

traditional houses, the courtyard was organized by 

interconnected yards. These types of houses were 

replaced by multi-family houses with a new shape in 

the late 1930’s; these new houses were more 

appropriate to the cities [18].  

In majority of modern houses, the courtyard is 

located in one side and the building is located in the 

other side in a piece of possessive land and two 

models of northern and southern yards are dominated 

on it. Southern yards are located between the 

building and neighboring building, and have more  

inclusive and less  and the presence of car is usually 

not possible there. Northern courtyard is separated 

from the main passageway with a wall and has more 

Supervision... from the front and surrounding sides. 

In this location, a parking space or a place for car 

traffic/passing to the parking space is definitely 

considered; therefore, the share of green space is 

reduced. Modern cities are the result of such view 

that building can construct only at the end of the land 

or near the passageway; and only 60 % of the land 

area can be constructed  

 

-Typology of residential open spaces : 
Since the beginning of the twentieth century, 

two opposite views of Le Corbusier residential units 

and neighborhood or local unit proposed by Clarence 

Perry were suggested for neighborhood unit which 

had important structural and social effects on 

formation of neighborhood and design of residential 

complexes  

Le Corbusier designed a residential complex 

named Marseille which included 330 residential units 

in 17 floors in a vast green environment with shop, 

kindergartens and other public facilities [11]. This 

17-floor residential complex is an independent 

neighborhood which can meet its users’ needs . 

Clarence Perry defined a model in level of 

"neighborhood unit" as a location that includes an 

elementary school, a small park or a playground, 

small shops and a combination of buildings, streets 

and public services with secure access. Execution of 

this project was in a two-dimensional form which 

was common on map and its three-dimensions is 

neglected [16]. This model was largely applied in 

planning of new residential neighborhoods in cities 

of the world since 1930's    it also was considered the 

basis of “New Urbanism .” 

The main difference between these two models 

is arrangement way, and the level of open and close 

space next to each other that each one is the basis of 

different residential types. Despite of the ordinary 

people’s imagination, increasing the floors is not 

necessarily resulted in population increase. 

Arrangement of fixed number of residential units in a 

same land leads to the formation of voluminous 

different qualities and residential open space. 

Increasing the height leads to increase open space per 

capita and to decrease residents' private space [19].  

To pay to typology, it is necessary to define its 

type and criteria. Classifying data based on joint 

principles and characteristics is an important step 

toward understanding the phenomena. Because of 

this classifying things using geometry and regularity 

or in other words typology has a long history in 

architectural theories. 

Based on research needs and backgrounds of 

forming housing patterns in different countries, the 

house typology is done from the scale of complex to 

block including interior space of the unit and the 

whole residential unit with various criteria. One of 
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the common typology in scale of urban designing 

and  Non-profit sets, single-family residential units 

including detached, semi-detached, row house and 

courtyard houses. In this classification, arrangement 

of residential units in land and adjacency has been 

the standard of typology.   

Other criteria such as companionship of full and 

empty space and spaces with courtyard are classified 

based on courtyard occasion in the form of I-shaped, 

L-shaped, U-shaped, T-shaped, H-shaped, Z-shaped, 

square and linear [20] (Fig. 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Typology of houses with courtyard based on courtyard position [20]. 

 

In the Book entitled "Courtyard houses: A 

housing typology" German researchers, Pfeifer, 

Gunter (2008), divided houses into the following 

groups: houses with central gardens, L-shaped 

houses, patio houses and atrium houses . Typology of 

inter part of the house is done based on access way or 

the relation of interior space. Typology of high 

residential complexes consists of various blocks; it is 

based on typology of accessibility type and the 

relationship of interior spaces as well as the 

arrangement way, and open and close 

companionship. The dominant types of these 

complexes are environmental arrangement, 

individual blocks, row blocks and mixed composition 

of other blocks [19]. 

Central arrangement is based on the principles of 

traditional houses with central courtyard in Iran. In 

this type, the main facade of the blocks is toward the 

public passage and the private space is located 

behind the block. Arranging blocks around a central 

core results in formation of private open space which 

can be jointly used for all units or divided into small 

private parts. In single arrangement, high residential 

blocks are separately placed next to each other. In 

this type, the probability of ventilation and natural 

skylight is more than the other types and open space 

is made with a different quality. The row type is the 

simplest solution to arrange blocks. Arranging these 

blocks relates to climatic considerations or urbanism 

criteria of the area [11].  

 

- Assessment of residential open space: 

To identify the residential open space, it is first 

necessary to have a comprehensive definition for it. 

In this study, residential open space of each 

residential area which is not built is defined in 

boundary or around of a residential complex that 

taking advantages of social and economic benefits 

are directly or indirectly available for users 

.Residential or boundary buildings or wall of the 

complex surround the body of this space. Open space 

is defined with buildings but it does not include it.  

Open space includes concrete and abstract 

sections. Routes, communicative public spaces, 

sidewalks, gardens and green spaces in 

neighborhood, bridges, and buildings that surround 

the body of open space are concrete and structural 

image that addressees have relatively the same power 

to understand them and they are also perceived using 

five senses. Another important element in open 

spaces is human and his presence in space that 

creates a major role in space quality [13]. Therefore, 

Schultz (1966) believes that form and content of 

structure of architecture should be simultaneously 

studied for its comprehensive analysis. Although, 

designing relates to functional and spatial aspects of 

the environment, it is not separable from its function. 

Derived from separation of city planners, its 

constituent parts can be the following factors: 

activity, form and space".). On the other hand, the 

semiprivate-semipublic nature of residential open 

space and its continuous relationship with 
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individuals' lives confirms the importance of its 

maintenance and management. Hence, the functional, 

spatial and managerial features of open spaces are 

continuously effective in assessment of open space. 

In the rest of this article, the evaluating factors for 

each indicator will be separately described. 

A – Functional Features:  

In all the presented definitions, activity is 

considered an integral component of the open space 

structure; in this study, furthermore, it will be 

considered the main basis for understanding the 

structure of residential open space. Activity is the 

fundamental aspect of each natural and man-made 

location . Although it is difficult to predict how to 

use the space, a lot of studies have been conducted 

on how to use the neighborhood space. Hester (1984) 

divides the way of using neighborhood space into 

two parts based on activity: 1. Activities depended on 

interior space 2. Activities depended on recreational 

services. Behaviors depended on house form a large 

part of the behavioral patterns.  

Gell (1987) divides activities that take place in 

residential open spaces into three groups:  

 

Functional-Essential activities: 

such as daily shopping, going to school, etc. 

which are more related to walk.  

 

Recreational-Selective activities: 

those related to structural conditions of 

environment; these activities happen if people tend 

and if the appropriate conditions of time and place 

present such as going out to get some fresh air, 

playing, walking, etc.  

 

Social activities: 

The realization of social activities depends on 

being present in public spaces and establishing social 

interaction. These activities include greeting, talking, 

debating and other collective activities. According to 

Gell, selective activities happen in areas with higher 

quality. Essential activities remain stable in, and 

social activities are the results of quality and duration 

of happening of the preceding activities. Carr (1992) 

extracted the sub-activities placed in each group of 

Gel's classification in western culture. In his view, 

traffic, transportation and car repair are functional 

and essential activities; roaming, sitting, sleeping, 

playing and gardening are selective activities; talking 

and looking are social activities. It is clear that 

according this table must be explained according to 

Iranian culture (Table 1). 

 
Table 1: Current activities in residential open space 

  

 
 

The nature and circumstances of the activities 

that take place in spaces are generally related to two 

main and fundamental factors: culture and 

environment (with spatial- structural feature). 

However, the way and the level of influence of these 

two factors on the way of happening of these 

activities or behaviors and behavioral patterns are not 

identical Activities recognition and evaluation will 

result in a better understanding of users' needs and 

finding an appropriate response to it. Activity is the 

result of two separate but interrelated notions: vitality 

and variety. Vitality refers to the number of people 

who use the space and it is the most important 

feature of successful public open spaces. Jacobs 

(2007) considers the following four conditions for 

vitality realization: presence of more than two main 

functions, the low height of most blocks, a mixture of 

buildings with various ages and conditions, and 

presence of people regardless of their intentions. In 

the first condition: variation in users; in the second 
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and third conditions: structural variation; in the 

fourth condition: variation in activity. 

Variety is one of the supplies for vitality and 

dynamism in a place; at the small scale, designing an 

attractive city which is appropriate to activities and 

attract people in large scale, social, cultural and 

environmental factors affect the vitality On the other 

hand, Lynch (1997) examined the vitality in large 

scale and considers five factors of meaning, 

relevance, accessibility, monitoring and control, 

efficiency and equity. He only focuses on comfort 

aspect of vitality and believes that the following 

three main characteristics are joint among all humans 

for vitality: human survival, having safety, and 

establishing structural compatibility between him and 

living environment.  

Some factors such as social and cultural issues 

are ignored in his classification. Paumier, quoting 

Khastoo and Rezvani Navid (2010), considers 

position, size, planning and location design as factors 

affecting the vitality.   

Successful public spaces with people attendance. 

Therefore, if designers want a crowded space, they 

should design in such a way that their addresses 

expect. The process of designing a neighborhood 

needs to make a balance between public and 

individual needs. It is important to know the common 

needs. Since personal characteristics and needs shape 

the neighborhood space, discovering the unique 

needs of a neighborhood unit is the key for a good 

design. On the other hand, comfort standards are 

essential and vital for continued presence of people 

in a space. Space structure can affect the comfort 

realization in two ways. The interference of designer 

in the amount of shade, sky oversight , kind of 

materials, and distance to natural and man-made 

obstacles leads to changes in climate. Organizing 

activities in various parts of the site through affecting 

on users' activities, designer can affect their 

perceptions of comfort . 

 

B- Spatial features: 

Physical environment should be explored from 

different people's perspective. Human, according to 

his nature, pays more attention to the visual and 

spatial qualities of the surrounding environment [8]. 

When residents talk about their physical 

environment, they pay more attention to features of 

landscape design than house style or appearance, 

height, color and building facades. A good 

landscape, good vision, proper maintenance is 

closely associated with good appearance. Therefore, 

a good landscape can lead to establish a positive 

relationship with the residential environment [10]. 

Structural attractiveness of the surrounding 

environment can be an important factor in residence 

selection.In recent years, environmental 

psychological researchers in the field of visual 

perception area have focused on the balance of 

relationship between discipline / cohesion and 

diversity / complexity [9]. Kaplan and Stephan [8] 

offered consistency, complexity, legibility and 

secretly  as the main criteria to evaluate the 

landscape.  

According to table 5-2 solidarity and complexity 

are two factors that are promptly comprehend at the 

first moment, but assessment of environment based 

on the readability and its level of secretly  requires 

greater identification and environment inference. On 

the other hand, solidarity and legibility are 

comprehended by humans but complexity requires 

exploration and attention to the environment. [12] 

(Table 2). 

  
Table 2: Landscaping Evaluation Matrix (Kaplan, 1982)  

 
 

Landscape evolution matrix [12]: 

One of the most prominent researchers in the 

field of natural landscape assessments is. Tveit, 

(2006) from Department of Landscape Architecture 

and Spatial Planning, Norwegian University Of Life 

Sciences. Based on studying the literature available 

in the field of landscape assessment, he considers the 

criteria of stewardship and nature-oriented in 

addition to two criteria of solidarity and legibility in 

terms of beauty. On the other side, considering to the 

semi-public nature of open space and its direct 

relationship with the residents' lives, privacy is one 

of the main features of residential open spaces. Based 

on the mentioned models, assessment criteria of 

residential open space occur with four factors: A – 

Solidarity B - readability C - nature-oriented and D – 

Privacy, because the integration of these factors 

affect people's perception of residential open space. 

Moreover, management and maintenance are placed 

next to spatial factors to evaluate the open space.  

Different studies have shown that the probability 

of committing a crime in men  victimization rates is 

relatively more than women while women fears of 

crime three time as much as men. Generally, men 

have a more positive feeling about safety of their 

surroundings than women.  Fear of committing a 

crime and fall a victim changes the behaviors in 

urban public spaces and these effects are greater 
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among women and other vulnerable economic and 

social groups. These effects limit their movement 

and result in reduction of social, economic, cultural 

opportunities, especially at nights .The results of 

international studies of 
1
Dallago, Loernza confirm 

this question. Therefore, in general there is a direct 

relationship between social interactions and safety 

sense in complexes or residential collections; this 

relationship  forms  the quality  of urban spaces  (Fig. 

4). 

  

 
 

Fig. 4: The relationship between sense of attachment and safety  

 

Conclusion: 

Lack of planning and design criteria of physical 

- spatial, in the construction of new urban areas can 

be substantial problems in housing and environment 

roles to be followed. According to the hypotheses, 

specifically the urban fabric in the historic 

dominance implies suggests that, as a result of 

changes due to advances in the science of modern 

urbanism and architecture . Our ancient tissues that 

rely on knowledge and models during the life of its 

original native inhabitants have been able to strike a 

favorable environment , all confused in the body and 

its environment due to misconceptions are the 

challenges and changes Based on research findings 

that might be seen in the table can be slightly more 

accurate results in this case. 
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