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ABSTRACT 
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The present study hypothesized that (1) perception of 

the built environment is organized around a prototype, the 

notion extensively studied by Rosch and others, and, (2) 

judgement of attractiveness of the built environment is 

influenced by that structure. 37 subjects rated 

prototypicality of 51 slides of houses and an independent 

sample of 33 subjects rated attractiveness of the same slide 

set. Results showed that people perceived some residential 

houses as more prototypical than others. Also a significant 

correlation between prototype rating and attractiveness 

rating was found. People found the high level 

prototypicality most attractive, as oppose to the low 

prototypicality stimuli. It was also found that the 

residential prototype could be identified by physical 

features. 



INTRODUCTION 

The aesthetic response to the environment is one of the 

most important aspects of human-environment interaction. It 

is obviously one of the attributes of an intelligent agent. 

Aesthetic experience, however, has been treated as being 

somewhat distinct from other cognitive attributes, such as 

the abilities required in problem-solving processes. The 

isolated framework in which aesthetic experience has been 

studied is dangerous if we wish to understand the 

relationship between human and the environment (Ulrich, 

1983). The apparent reason for the isolation is the 

difficulty that many have encountered in attempting to 

design a clear-cut experimental paradigm for studying 

aesthetic experience. The more fundamental reason, however, 

seems to be the unclear position of aesthetics in the human 

information processing system. In order to conduct a valid 

experiment, it is necessary first to develop an adequate 

explanation as to the interaction of aesthetic/affective 

events and cognitive events. In other words, it is 

necessary to more explicitly address links to cognition. 

In this paper, first an overview of the study of 

aesthetic experiences will be given, with the focus on 

environmental aesthetics, and problems in the area will be 

identified. In the second half of the paper, a particular 
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structure of information based on "prototype" will be 

introduced. The possibility of using a prototype paradigm 

in the study of environmental aesthetics will be suggested. 

Finally an experiment will be conducted based on such a 

paradigm. 

Major work in aesthetics has been done in the area of 

experimental aesthetics (Berlyne, 1974) . Researchers have 

attempted to accumulate empirical findings and to advance 

theories by systematically manipulating causal factors so 

that their effects on some aspect of behavior can be 

ascertained (p. 4). The contribution of Berlyne, among 

others, has been most significant in experimental 

aesthetics." Berlyne defined "aesthetic information" as 

being constituted of three sources: expressive, cultural, 

and syntactic information. Expressive information is what 

is going on in an artist's psychological processes. It 

comes from his/her past experiences and influences how and 

what he/she wishes to communicate with audience through the 

work. Cultural information refers to culture-specific norms 

influencing a particular work. Syntactic information comes 

from characteristics of other elements of the work. 

Different parts of the work interact with each other and 

create abstract forms that may elicit people's aesthetic 

responses. Although Berlyne had a piece of art work in mind 
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when he defined these sources of aesthetic information, they 

can also be identified in other targets of affective 

responses, such as places. 

In a series of research, Berlyne has identified various 

factors influencing aesthetic/affective responses. 

Properties of a target stimulus are divided into two groups: 

"arousal" factors and "hedonic tone" factors. Arousal 

factors have a positive monotonic relation to aesthetic 

responses. They are said to be the arousal-boost mechanism, 

since, as arousal increases, aesthetic appreciation 

increases monotonically. The hedonic tone factors have an 

inverted-U-shaped function. They are said to be the arousal-

reduction mechanism, since aesthetic appreciation is highest 

where hedonic tone is intermediate. The level of aesthetic 

responses is influenced by both mechanisms. Complexity was 

found to have an inverted-U-shaped function to aesthetic 

preference and was the factor studied most. Other factors 

studied were redundancy, uncertainty, novelty, activity, 

interest and so on. These variables were assumed to 

influence people's aesthetic experiences and were 

manipulated in order to establish a causal relationship 

between variables and subjects' reactions. Berlyne's 

research was expanded from a study of responses to a set of 

geometrical patterns (Berlyne, 1974) to responses to an 
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actual art work (Berlyne & Ogilvie, 1974) or buildings 

(Oostendorp & Berlyne, 1978). 

Wohlwill (1976), however, pointed out a limitation of 

Berlyne's two-factor approach for investigating 

environmental aesthetics. He claimed that Berlyne's model 

left out the analysis of structural properties of the 

target. For example, variables such as harmony, balance, 

unity, coherence, and fittingness need a structural approach 

to identify how different parts of stimuli are "combined" in 

order for the stimuli to yield the particular relational 

variables. The reason such analysis has been left out is 

the complexity of a stimulus used in environmental 

aesthetics. This point will be more clearly shown in the 

following section by discussing Daniel and Vining's (1983) 

classification of environmental aesthetic models. 

Environmental aesthetics is one of most active branches 

of empirical aesthetics and is characterized as a study of 

affective responses to places, both natural and man-made. 

Here affective responses are dealt with as a basic part of 

building a psychological representation of the environment 

(Ward & Russel, 1981). Daniel & Vining (1983) identified 

five conceptual models in landscape assessment: (1) 

ecological, (2) formal aesthetic, (3) psychophysical, (4) 

psychological and (5) phenomenological. 
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(1) The ecological model originated in a general 

concern for the protection and preservation of the natural 

environment. As an ultimate purpose for this, any human 

influences are evaluated as a negative aesthetic factor. 

(2) The formal aesthetic model is based on expert 

judgment as to the abstract features of landscape, such as 

basic form, line, color and texture, and their 

interrelationship. Target stimuli are classified in terms 

of variety, unity, integrity and so on. 

(3) The psychophysical model attempts to show the 

relationship between physical features of the environment 

and psychological responses. This model aims to provide 

predictors of people1s aesthetic responses through 

evaluation of objective features of an environment. 

(4) The psychological model uses psychological 

attributes of the environment to assess a landscape. The 

classical work was done by Osgood, Suci & Tannenbaum (1957). 

A landscape that provides positive feelings such as 

security, relaxation, warmth, and pleasantness will be 

judged as high quality. The goal is to discover the 

psychological "meaning" of environment. 

(5) The phenomenological model emphasizes the 

differences between individuals, including a subject's 

personal history with the environment, the context of a 
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particular encounter with it, and the subject's intention or 

motivation. This information is obtained from a personal 

interview or verbal questionnaire. Although this approach 

will not give any generalizable standard relative to 

landscape, information obtained is an important source of 

environmental meaning to a particular person in a particular 

environment. 

Daniel and Vining emphasized that the psychophysical 

model and the psychological model need to be combined. 

Cognitive, affective and evaluative psychological dimensions 

assessed in the psychological model and preference or 

landscape quality based on objective features of the 

environment assessed in the psychophysical model are both 

necessary for developing reliable measurement of complex 

aesthetic responses. 

Problems in Environmental Aesthetic Studies 

In investigating aesthetic responses, there are 

characteristic problems which originate from the special 

nature of this area. The obstacles identified in the course 

of study are, first, that it seems difficult to reach a 

consensus on people's preference judgment — i.e., data 

collection procedure. Second, because of a lack of a 

specification as to what is being evaluated, oftentimes an 

outcome ends up inconclusive. That is a problem of 
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obtaining specific stimuli. Last and most important, links 

between aesthetic responses and cognition are not explicitly 

expressed. 

The first and second problems are interrelated, and 

their cause is best expressed by a saying "beauty is in the 

eye of the beholder." In other words, aesthetics is a 

subjective phenomenon which cannot be scientifically 

studied. Although I will discuss these points along with 

methodological questions later, they require theoretical 

discussion. The first problem relates to what validational 

criteria are used in order to accurately grasp people's 

comprehension of environment (Wohlwill, 1976). This is a 

problem that is inherent in this area — i.e., the lack of 

clear consensus. Suppose a group of subjects was asked to 

evaluate the degree of "beauty" in a set of stimuli, such as 

pictures of a mountain or different scenes of a town, with 

some kind of scaling. The subjects' responses might differ 

from one occasion to the next, and, moreover, there would be 

no way to find out whether or not they were aware of why 

they responded differently to the same stimuli in different 

trials. Because individual ratings are never perfectly 

reliable, data is statistically unstable. 

However, although it is true that aesthetic responses 

involve high-level, very idiosyncratic aspects of human 
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activity, it has been shown that a proper control will 

enable us to obtain reliable measurement. Ulrich (1984) 

reported that two preference ratings, such as like-dislike 

and affective-saturated, beautiful-ugly, have been shown to 

be highly correlated over different studies. This suggests 

that there are some underlying principles governing 

aesthetic preferences. Berlyne (1974) also suggested that 

individual differences are often negligible over between-

groups differences. This, however, does not mean that all 

the studies with high reliability scores had proper stimulus 

property controls. The discussion of the second problem 

about the specificity of stimulus properties includes this 

point. 

The second point is concerned with what subjects are 

responding to. Many writers have dealt with this problem. 

Wohlwill (1976), for instance, warned that without proper 

setting of particular stimulus parameters and judgmental and 

other relevant responses, environmental aesthetics cannot 

produce useful information. He criticized environmental 

perception studies for ignoring the difficulty of specifying 

and measuring the properties or attributes of environment. 

Consequently, its research tends to be descriptive. The 

relationship between specific environmental characteristics 

and response to verbal scale still remains unknown. In 
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other words, a functional analysis is lacking. Wohlwill 

emphasized the fact that it is necessary to specify the 

relationship between the environmental stimuli selected and 

characteristics of the evaluative or behavioral responses to 

them. 

Canter (1977) and Groat (1988) have also argued the 

importance of a precise specification of the physical 

attributes in environmental aesthetics. In a 3-component 

model of a man-environment relationship proposed by Canter, 

which includes physical attributes, activities, and 

conceptions about a place, Canter argued that the 

specifications of the physical attributes must be emphasized 

more. He proposed a possible research strategy, such as 

using physical attributes of a place/environment as a link 

to the other two components, people's activities and 

conceptions about a place. An example of such a study is 

Brown and Daniel's (1984) model for Scenic Beauty 

Evaluation, which is used in the visual assessment of forest 

quality. Aiming at prediction and better management of 

landscape quality for both present and future use of a 

forest, it focuses on establishing the relation between 

people's quality perception and objectively measured 

features of the environment. Another study by Robinson 

(1989) attempted to identify physical attributes that people 
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use to distinguish a home from an institution. 

Wohlwill (1976) further mentioned in relation to the 

above that the sampling of environmental stimuli has to be 

emphasized more, as we do in the case of subjects. 

According to Wohlwill, it is difficult to achieve ecological 

sampling—that is, dividing up the total environment into 

small units and performing random sampling from those units-

-unless the environment is sharply defined from surrounding 

environments. Sampling with systematic variation also has a 

shortcoming in that it could be difficult to introduce 

systematicity if any perceptual properties, such as 

complexity or redundancy, are being used. Wohlwill 

recommended theory-driven sampling, where the researcher 

determines a major environmental variable of interest and 

his/her theory will lead a sampling with its own systematic 

variation. 

The last problem of studies of aesthetic responses has 

to do with the link between affect and cognition. Berlyne 

(1974) claimed that aesthetics is one of the phenomena in an 

information-processing system, pointing out that everything 

in life has an aesthetic aspect. In Brown and Daniel's 

(1984) model, aesthetics is identified as the "result from 

the interaction between the physical features of the 

environment and the perceptual and judgmental precesses of a 
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human observer." Addressing the need for a new experimental 

aesthetics, Berlyne claimed that a major goal should be the 

establishment of links between aesthetic phenomena and other 

psychological phenomena in order to throw light on human 

psychology in general (p. 5). 

Ittelson (1978) also viewed aesthetics in a larger 

context, namely that of perception of the environment. He 

proposed five levels of analysis according to how people's 

perceptual responses are organized. These categories are 

affect, orientation, categorization, systematization, and 

manipulation (p. 16). Affect is the first level of response 

to the environment. It is a direct but global response to 

ambience of the environment. Orientation is the second 

level of response. At this level, an initial mapping of the 

situation takes place to prepare for detailed exploration of 

the environment. The next level is categorization. A 

taxonomy of events and the development of conceptual 

categories are important control strategies over the 

environment, because categorization is a basic component of 

many types of problem-solving, from a simple recognition 

task to a complex form of learning such as language 

acquisition. Based on the previous levels, at the fourth 

level of response, systematization or sorting of the 

environment is undertaken. At this level predictable 
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sequences of events, causal connections, interrelations 

among particular environments and so on become obvious. The 

environment now has a system, which is defined as an 

interaction between a human and the environment. It is then 

possible to manipulate the system in such a way that a human 

can learn the system in the environment "in relation to his 

own needs and purposes." 

This is a general description of the exploratory and 

cognitive strategies people use in conceptualizing the 

environment (p. 16). Ittelson emphasizes, first, the fact 

that each level functions continuously while interacting 

with other levels. Second, not only are there five levels 

of processes, but also the individual performing them 

interacts with each level. Therefore research needs to be 

done on interactions among levels and individuals with 

regard to the context of each level. 

Humphrey (1973) had a unique view of the theoretical 

aspect of aesthetics relative to categorization. He 

speculated that the model of beauty is "rhyme," implying the 

close relationship between beauty and classification. 

... considered as a biological phenomenon, 
aesthetic experiences stem from a predisposition 
among animals and men to seek out experiences 
through which they may learn to classify the 
objects in the world about them. Beautiful 
"structures" in nature or in art are those which 
facilitate the task of classification by 
presenting evidence of the "taxonomic" relations 
between things in a way which is informative and 
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easy to grasp [432] (Hopkins, cited in Humphrey). 

He cited our nature to seek out experiences as a cause of 

aesthetic experiences. His speculation about the 

relationship between aesthetic experiences and 

categorization discloses an important aspect of the 

relationship from the view of environmental perception. 

That is, aesthetic experience, affect, or our seeking for 

"rhyme," according to Humphrey, is closely related to our 

propensity to categorize. 

The study of the human-environment relationship will 

not be fruitful unless it is eventually treated as a whole. 

Aesthetic research so far unfortunately has lacked a more 

global vision which will lead us to a better understanding 

of both human and environment. Considering the above 

discussion, we need to have a good experimental strategy 

that follows the suggested approach. Asking a subject to 

rank preferences is the most popular and direct way to learn 

preferences per se. But this information alone is 

insufficient to allow one to propose a systematic 

explanation. I would like to introduce the notion of 

prototype, which I believe has a functional relation to 

aesthetic experiences. 

Prototypes and Aesthetic Reactions to the Environment 

One of the tactics recently employed in environmental 
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aesthetics is to theorize a relationship between aesthetic 

responses and effects of category formation, or an 

organization of the target stimuli organized around 

prototype. This section will give a brief overview of how a 

notion of prototype has evolved in the study of 

categorization and the reasoning behind it. The following 

section will focus on a series of investigations of 

prototype by Rosch and her colleagues. Then the 

relationship of prototype to aesthetics will be suggested. 

The study of prototype originated from the study of 

category formation. In psychology, the process of category 

formation and the nature of conceptual categorization have 

always been of interest. Because one of the most basic 

functions of all organisms seems to be the cutting up of the 

environment into classifications by which non-identical 

stimuli can be treated as equivalent (Rosch, 1977). This 

process usually involves making the same response to a group 

of objects that share similar characteristics (Matlin, 

1982) . 

By making such appropriate categories for items 

encountered, people can manipulate their perception of the 

world in any fashion or create an opportunity of optimally 

functioning in the physical world. However, contrary to the 

conventional assumptions underlying categorization study, 



the process is not an independent phenomenon, apart from 

other activities in which humans are involved in order to 

interact with the environment. 

There have been three different approaches to the study 

of categorization. These are member-list theory, feature-

defining theory, and prototype theory (Matlin, 1983). In 

the member-list theory, each category consists of names of 

members of the category. For example, the category "bird" 

would be organized by a list of different kinds of birds: 

robins, sparrows, chickens, eagles, and so on. The second 

approach, the feature-defining theory, states that each 

category has specific requirements that must be met in order 

for an item to belong to that category. Items that do not 

meet all the requirements of one category simply belong to 

some other category. 

Rosch (1977) developed the third paradigm, prototype 

theory. This theory states that an organism forms a 

category around a prototype. A prototype is defined as the 

member of a category that has the most attributes in common 

with other members of the category and least attributes in 

common with members of other categories. Accordingly, Rosch 

& Mervis (1975) proposed that a category which possesses a 

prototypical structure is defined as a category in which 

members are ordered according to the degree to which they 



23 

are judged good examples (typical) of the category. Their 

implicit reason is this. An efficient agent of the 

environment requires that categories be formed with maximum 

information. The best example of the category is therefore 

the one that is the most like all other category members, 

since it has to be most representative. The major impact of 

the prototype theory was the discovery of graded structure. 

It has turned out that this notion of graded structure could 

better explain the process of categorization than the 

traditional theories did. Rosch (1978) claimed that 

there are two basic principles for the formation of 

categories in human cognition. The first is cognitive 

economy, which has to do with the function of the category 

system. It implies that an organism forms categories that 

provide it with the greatest amount of information about the 

environment while conserving a finite number of resources— 

namely, cognitive ability—as much as possible. The number 

of categories available to an organism must be balanced at a 

point where the number is large enough so that categories 

can convey a sufficient amount of information about the 

environment to the organism, yet small enough so that the 

organism can function optimally. This sounds intuitively 

logical since, as a system, an organism always seeks an 

economical way of functioning in relation to its 
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environment. 

The second principle for the formation of categories 

concerns perceived world structure, which has to do with the 

structure of information. According to Rosch (1978), the 

perceived world comes as structured information rather than 

as arbitrary or unpredictable attributes such as the sets of 

stimuli used in traditional laboratory-concept attainment 

tasks (p. 29). To elaborate on this idea, it is necessary 

to clarify the idea that the perceived world by its 

definition includes a knower and therefore is species-

specific. In a metaphysical world without a knower, 

feathers, fur, and wings, for instance, could occur in equal 

probability. In the perceived world with a knower—e.g., a 

human—however, wings co-occur with feathers more than with 

fur. For a different knower, such as a cat, feathers and 

fur may co-occur in the same category, such as "something 

soft to play with." In other words, the perceived world 

does not give equal probabilities of occurrences to real 

objects. The occurrences depend on knower variables. The 

principle states that an organism perceives structured 

information from the environment and that the information 

is analogous to each species. 

The importance of the second principle is that it is a 

necessary condition for realization of the first principle. 
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In order to be a most efficient agent in the environment— 

i.e., to obtain maximum information with the least cognitive 

effort—an organism needs to have a good map of the 

environment. Different from a geological mapping, this map 

will contain information such as how useful to the organism 

a particular instance is, how he can use it, if it is new to 

him and so on. This kind of information is necessary for an 

organism to be an efficient agent. Ittelson (1978) also 

emphasized this function of a perceiver in environment 

perception. He claimed that information from the 

environment contains both what is out there and how one can 

be involved in it. 

Based on the prototype explanation of category 

formation, the two other approaches to categorization were 

disputed as follows. The first theory, the member-listing 

theory, was seen as an inappropriate explanation with 

respect to the principles of cognitive economy and the 

analogous structure of the environment information because, 

according to this theory, forming a category "bird" simply 

means adding one more category to the unorganized 

information the organism originally had. Neither does it 

give an organism a more parsimonious world view, nor is it 

efficient in terms of time and space. That is, it violates 

the principle of cognitive economy. The second theory, the 
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feature-defining theory, is also problematic because the 

specifically defined features can produce a Gestalt 

configuration, a combined figure, and it may not be 

considered as a member of the category. This is especially 

true of sensory data. 

The field of linguistics also has noticed that 

traditional theories are insufficient for explaining the 

categorization of words and has applied prototype theory to 

analyze them. In linguistics, discontinuity of each 

category was one of the basic assumptions used to analyze 

language. Each category is considered to be independent 

from others and has bounded entities. Every item that meets 

the requirements of its attributes belongs to a particular 

category, while any items that do not meet the requirements 

belong to other categories. That is the feature-defining 

theory. It has turned out, however, that the boundaries 

between categories are often not clear. For example, nouns 

and adjectives must be clearly divided into two different 

categories. However, in the case of words such as "truth," 

"lie," "famous" or "kind," it is not very clear as to 

whether they should be nouns or adjectives (Coleman & Kay, 

1981). Two categories were then seen to be somewhat 

continuous. As opposed to a traditional category formation 

theory, such as the feature-defining theory, these examples 
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suggest that one item in a category and others outside of 

the category are only loosely divided — i.e., continuous. 

In summary, these two principles, cognitive economy and 

analog structure of environmental information, properly 

describe two aspects of the formation of categories. That 

is, maximum information with least cognitive effort is 

achieved if categories map the perceived world structure as 

closely as possible (p. 28). 

According to Rosch's (1973) experiments, prototypical 

structure of organization was most clearly demonstrated in 

categories such as color or form. Her hypotheses were, 

first, that salient colors were those areas of the color 

space previously found to be most exemplary of basic color 

names in many languages, and, second, that salient forms are 

the "good forms" of Gestalt psychology. 

In the color experiment, the Dani tribe in New Guinea 

learned a set of colors as a paired associate task. The 

Dani was chosen because they had only two color terms, which 

indicated "dark" and "light." An experimenter showed a 

subject a number of color chips and told him/her particular 

words that he/she was supposed to associate with each color. 

The procedure was continued until the subject could 

successfully associate the names with all colors. 

Comparisons were then made, with particular interest given 
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to sets composed of categories in which (1) focal colors 

were central position, (2) internominal colors were central 

position, and (3) focal colors were peripheral. The results 

confirmed Rosch's hypotheses. The subjects learned a set in 

which the focal color was in the center of its category more 

easily than a set with the focal color peripheral. Also the 

focal colors, regardless of their positions in sets, were 

always learned more easily. That is, the inside of the 

category is not homogeneous. In experiments on form, Rosch 

found the same thing. 

Rosch (1973) investigated whether such structural 

principles also govern other kinds of categories. In her 

experiments, two stages were used to demonstrate whether 

other semantic categories have prototypical internal 

structure. The first stage was whether subjects could rate 

prototypicality reliably. This was done simply by asking 

subjects to rate stimuli based on how typical they thought 

stimulus was. The second stage was whether the category 

obtained had an internal structure that affected cognitive 

processing of the category (p.130). Acquiring such internal 

structure was an attempt to map the environment as 

efficiently as possible. Such an attempt, by nature, would 

have to be related to the cognitive operation of an 

organism. 
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In her experiments Rosch (1973) examined the categories 

of simple nouns such as "fruit," "vehicle," etc. First she 

asked subjects to rate 8 different semantic categories in 

terms of "best" example. Subjects showed a high degree of 

agreement in their ratings. Second she investigated 

reaction time using sentences that indicated category 

memberships, such as "A is a member of B." Subjects were 

told to answer either "true" or "false" for the membership 

shown. She confirmed that, if an item was central in its 

category, it took less time to be verified than when it was 

a peripheral member of its category. 

Rosch et al. (1976) summarized five types of typicality 

effects confirmed in both perceptual and semantic 

categories. The empirical supports were also reported. 

They were: (1) Learning. Subjects could learn the 

prototypical stimuli first and easier. (2) Subject rating 

of the typicality of the items. Subjects rated the 

typicality of items for categories reliably. (3) 

Verification times for category membership. The more 

typical an item was in a category, the less time that was 

required for subjects to answer "true" or "false" to the 

statement "A (member) is a (category)." (4) Probability of 

item output. When subjects were asked to list members of a 

category, the more typical an item was, the more probable it 
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was that the item would be produced. (5) Expectations 

generated by the category name. This was the other side of 

the effect explained in (3). When a subject heard a 

category name, he/she expected to see the high typicality 

item name rather than the low. Convergent experimental 

findings seem to support the existence of the internal 

structure of categories. 

Rosch et al. (1976) then hypothesized that such 

typicality effects could be explained purely by structural 

principles, not by frequency effects. By "structural 

principles" they meant such principles as Gestalt 

configurations, mean value of attributes, or family 

resemblance. Gestalt configurations are the property that 

complex natural forms are supposed to posses but never yield 

to psychological analysis. Mean value of attributes is the 

property of a prototype. A prototype possesses mean values 

of the attributes that other members of the category have. 

The family resemblance is measured as a degree of 

overlapping between items in a category. 

In order to confirm the hypothesis, Rosch et al. (1976) 

used artificial categories, such as dot patterns or stick 

figures, to eliminate the possible effect of frequency of 

experience. Using the above structural principles as 

independent variables, they attempted to obtain the five 
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typicality effects. With various other types of 

experimental evidence, they confirmed that typicality 

effects are a function of the structural relations of items, 

not of frequency. 

In summary, the following conclusions have become 

clear. First, there is continuity within a category. 

Inside the category, each item is placed in terms of the 

ratio of the number of attributes the item has to the number 

of attributes the prototype has. A prototype has the 

maximum number of important attributes for the category. It 

is the best example of the category. Second, there is 

continuity between categories. That is, when one says that 

category A and category B are different, it simply means 

that a prototype in category A and one in category B are 

different. There is no discontinuity between the peripheral 

items that belong to each different category. In other 

words, unclear cases exist. 

More important, however, prototypicality affects 

various psychological phenomena, such as reaction time, 

speed of learning, the way natural language processing 

occurs, etc. (Rosch, 1978). So it is crucial to the study 

of psychological phenomenon to consider the effects of 

prototypes on them, as well as using prototypicality as one 

of the controlling factors of cognitive processing. 



As overviewed, the notion of prototype has been 

extensively studied and shown to be in explaining various 

psychological phenomena of humans. This section will, 

first, describe how the present study will apply the notion 

of prototype to the study of environmental experience and 

the reasoning behind it. Second, different experimental 

paradigms investigating the relationship between prototype 

and aesthetic experiences will be overviewed. Although some 

have produced contradictory results, they share the same 

assumption that aesthetic experiences can be scientifically 

studied and that they are not idiosyncratic to individuals. 

Although Rosch and others have conducted various 

extensive studies of prototypes, the paradigm is not 

directly applicable to an investigation of environmental 

experiences because most everyday experience with regard to 

aesthetics or preference is more complex than such 

laboratory stimuli. Therefore, in order to apply the 

prototype notion to environment aesthetics , it is 

necessary to expand the notion of prototype to more complex 

stimuli. One way of doing so is to draw an analogy between 

the types of categories in which most prototype studies have 

been done and those found in more complex stimuli. A few 

researchers have been concerned with organization of more 

complex stimuli in terras of prototypes. 
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Smith and Osherson (1984) addressed a concern regarding 

the lack of studies of complex concepts and, as a 

consequence, the lack of explicit proposals relevant to the 

combination problem within prototype theory (p. 338). 

Mervis and Rosch (1981) implied the same point by stating 

that the nature of abstraction, decomposability of 

categories into elements, and the nature of attributes are 

current empirical and theoretical issues. These comments 

are interrelated and together give rise to the question of 

the combination of concepts in prototype study. Rosch 

claimed early in her investigation that an organism 

constructs prototypes from its particular environment that 

are different from the "natural" environment. In order for 

them to function optimally, there is no reason to restrict 

this strategy only to a simple level of categorization. 

Since more complex stimuli are considered to be a 

combination of the simpler concepts, it is very likely that 

a complex stimulus, such as a molar environment, is also 

prototypically organized. 

A few attempts have been made in this theoretical 

orientation. Barsalou (1983) claimed that people construct 

"ad hoc" categories to achieve goals, such as "things to 

sell at a garage sale." These highly specialized and 

unusual sets of items also possess graded structures as well 
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as ones in common categories. Barsalou's experiments also 

gave evidence that more complex stimuli possibly have a 

prototype. 

Another experiment which is closer to the context of 

this paper was done by Purcell (1984). He conducted a 

series of experiments on church building stimuli and claimed 

that, for any given category of environmental experience, a 

prototype example will exist that will have the most 

attributes in common with other members of the category and 

the fewest attributes in common with members of other 

categories (1986). In his experiment, subjects were asked 

to rate stimuli in terms of their prototypicality — i.e,. 

their degree of goodness as a church. It turned out that 

the complex environmental stimuli replicated the prototype 

characteristics that Rosch and others analyzed by using 

common categories. These results give evidence that an 

environmental experience may be prototypically organized. 

As an extension of prototype paradigm on laboratory stimuli, 

experiences with environmental stimuli seem to be a good 

candidate, among other complex stimuli of everyday life, 

that can be studied to address whether complex stimuli 

possess internal structure based on a prototype. More 

importantly, however, if experiences with environment were 

shown to possess such internal structure, it could be used 
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as a useful tool to better understand our experiences with 

the built or the natural environment. 

The relationship between prototypes 

and aesthetic responses 

Findings had suggested that people who speak different 

languages chose the same areas of the color space when they 

were told to pick the best example of the color names. 

Based on her findings, Heider (1971) hypothesized that there 

is a "salient" color area in the color space which is common 

across cultures. She defined this saliency by using . 

"attention" and operationalized it by asking "show me a 

color." She studied three-year-old children to see whether 

or not they orient to the salient color in preference to the 

others. She confirmed that the prototypical colors and 

forms more readily attract attention than other stimuli. 

Although this study was not intended to link 

positive/negative emotion to the reason for choosing 

prototypical colors, the results suggest that a prototype 

could draw attention and that the possible relationship 

between preference and prototypical members of a category. 

Martindale & Moore (1988) , on the other hand, confirmed the 

relationship between typicality and preference to be a 

positive monotonic using color chips sorting tasks. 

The following studies were conducted with a similar 
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theoretical orientation but to more expressly address the 

problem with complex real-life stimuli and, like the present 

study, how people interact with a built environment. 

Whitfield & Slatter (1979) reported a positive 

relationship between prototypicality and preference. 

Furniture selection tasks were used to investigate whether 

aesthetic responses were mediated by the categorization 

process. The first experiment was classification and 

demonstrated that Modern and Georgian styles were exclusive 

to each other and Art Nouveau style was considered to be 

non-prototypical example of Georgian. A different group of 

subjects then performed a furniture selection tasks based on 

their preferences using the same set of furniture as the 

first experiment. The result showed that Georgian style 

furniture, which was judged as more prototypical, was 

selected in preference to Art Nouveau. Consequently, they 

concluded that the degree of prototypicality determined 

preferences of an item. They also found that items grouped 

together previously as similar in style, namely Georgian and 

Art Nouveau, tended to be grouped together in the aesthetic 

tasks. This is consistent with Berlyne and other's study 

which claims a positive relationship between similarity and 

preference. Furthermore, their choice of stimuli allowed 

them to investigate a natural object rather than an 
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artificial one. Consequently, it became possible to relate 

the results to real-life aesthetic behavior as well as lend 

more validity to talk about social salience as a determinant 

of prototypicality. 

Light, Hollander & Kayra-Stuart (1981) also reported 

the positive relationship between prototypicality and 

preference with regard to face recognition. There had been 

previous research indicating that (1) category members that 

are more similar to other category members were perceived as 

more typical (Rosch & Mervis, 1975), and (2) recognition 

accuracy had negative correlation with distractor 

similarity. Therefore, more attractive faces were more 

memorable, if more attractive faces were less typical. 

However their analyses of the pattern of correlation between 

pairwise similarity ratings and attractiveness ratings 

showed these two dimensions were positively correlated, 

i.e., attractive faces were typical, or similar to each 

other. 

Purcell (1984) took an opposite position from those 

reviewed above. Based on Mandler's (1975) model on emotion, 

which views emotion as being produced by the blocking of a 

sequence of behavioral or cognitive activities, Purcell 

hypothesized that there is a cognitive matching process 

where incoming information is being compared with a scheme, 
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or a prototype consisting of past experience. Affective 

experience arises from slight discrepancies between these 

two properties. He predicted that a preferred stimulus 

would be associated with slightly bad examples but neither 

with the best example nor with the worst example. 

Architecture and non-architecture students rated 28 slides 

of churches using a 10-point scale as to prototypicality, 

interestingness, attractiveness, and preference. The data 

was analyzed by a multidimensional scaling technique. The 

results indicated the nonlinear relationship between 

prototypicality and preference. Purcell further suggested 

the practical application of the findings in design. 

According to Groves & Thorne (1988), however, the 

prototype paradigm of preference study is effective only 

within a limited range. They have done meta-analysis on 

Canter & Thome's (1972) data on house types. The original 

study investigated the difference in satisfaction of 

subjects' "living in the building" for two culturally 

different groups. The main purposes for reanalyses were (1) 

to show whether "satisfaction" scores properly represent 

"preference," as interpreted in the original study, and (2) 

to show the relationship between the preferred stimuli and 

the prototypical attributes of buildings. The original data 

was reanalyzed by using PINDIS, Procrustean Individual 
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Differences Scaling. PINDIS is a multidimensional scaling 

method which converts an original measurement, such as a 

similarity measurement, into a spatial configuration in n 

dimensions so that complex relationships among variables may 

be visually presented. If the similarities between two 

observations are small, these observations will be given a 

large distance, for instance. 

Based on the comparison of spatial representations of 

the ratings by two groups, Groves and Thorne concluded that 

subjects in the Canter and Thorne study were responding to 

global categories, namely building styles, rather than to 

any particular prototypical attributes. The clustering of 

certain stimuli was attributed to idiosyncratic cultural 

differences. Canter and Thorne thought that some attributes 

of stimuli would become prototypical after they had been 

experienced for a period of time, but the attributes will no 

longer exist as a set of attributes but will be perceived as 

a style. 

In both Purcell's and Groves & Throne's analyses using 

the multidimensional scaling method, visual inspection was 

used to identify objective features which formed the basis 

of each cluster. The investigators simply looked at target 

buildings that plotted in the same cluster and visually 

inspected them. In other words, it is unknown whether their 
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subjects actually used the features of buildings identified 

by the investigators in order to decide the prototypicality 

of stimuli. Furthermore, it is also unknown whether any 

features emerged from combinations of any single features 

that were used. 

Through the previous discussion it has become clear 

that the prototype is a useful notion for studying the 

dynamics of aesthetic experiences. It is clear, too, that 

the prototype could also be applied to the study of 

attractiveness response to global environmental stimuli, 

which is the author's focus here. The present experiment 

tested the following three hypotheses. 

1. Not only simple semantic categories possess internal 

structure based on prototype; a highly complex category such 

as environmental stimuli can also be organized in terms of 

prototypes. Participants will be able to identify a 

prototypical example in complex environmental stimuli. 

2. If such internal structure exists in environmental 

stimuli, it was also of interest whether I could identify 

prototypes by the physical features of stimuli. 

3. In making an attractiveness judgment for the same 

set of stimuli, subjects will score prototypical stimuli 

differently from the way they score non-prototype members of 

the category. 
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EXPERIMENT 

This study attempted to show: (1) whther or no 

environmental stimuli had internal structure based on 

prototype: (2) wherther the prototype could be identified by 

a set of physical features, and (3) whether a possible 

connection existed between attractiveness experience and a 

specific structure of information. Before discussing the 

experiment, it has to be clear that aesthetic response is 

included in affective reaction (Zajonc, 1980). Factor 

analytic studies have shown that aesthetic preference and 

pleasurable feeling typically load on the same dimension. 

Therefore, it is acceptable to interpret aesthetic 

preference as affect within the broad pleasantness dimension 

of emotion (Ulrich, 1983). 

In this experiment, prototypicality and attractiveness 

ratings were obtained for each slide from two independent 

samples of subjects. Three subjects judged physical 

features on the same set of slides. Physical features of 

the buildings were used as a measure of sharedness among 

stimuli, or family resemblance, which was one of a 

measurement of prototypicality (Rosch & Mervis, 1975) . 

According to Rosch & Mervis, the degree of prototypicality 

depends on how many attributes of the category are shared 

between instances. The most prototypical instance of the 
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category is the one that shares its attributes most often 

with other instances of the category, but shares its 

attributes with instances of other categories least often. 

In the present study, objective features of building stimuli 

were used for this purpose. The idea was that people would 

use certain physical features of a house—for instance a 

particular shape of a roof or window—in order to decide if 

the house is prototypical or not. The scores were used as 

independent variables to predict the ratings of 

prototypicality. 

"Attractiveness" was chosen as the measures of 

aesthetic response. Based on the principal component 

analysis, Ward & Russell (1981) confirmed that the two basic 

dimensions of affect are pleasure-displeasure and the 

arousal continuum. These two accounted for 92.9% of the 

total variance in their study. The attractiveness scale in 

the present experiment is supported in terms of pleasure-

displeasure and the arousal continuum. Powell (1987) 

mentioned the same in the area of architecture. Among 

architects, although the pursuit of quality is probably a 

widespread implicit aim in design activity, it remains 

unsuccessful. According to him, the loosely defined term 

"quality" was a main cause of the lack of consensus. In 

order to find a consensus, he conducted a survey of 



43 

architectural journals and identified attributes of 

buildings that most influence judgments of quality. Some of 

the identified attributes were appearance 

(beautiful/attractive/looks good, etc.), and approval 

(successful/excellent, etc.). He concluded that there is 

evidence that the current view of quality that is biased 

toward "soft" considerations of appearance, human response, 

and designers' skill. The two scales chosen in the present 

study are relevant to these findings. 

METHOD 

Materials 

The type of stimulus was a residential house. It was 

assumed that people have had enough experience with this 

building type and therefore will be likely to have formed 

coherent categories for houses. An extensive search of 

architectural literature on houses was made in order to 

produce a list of physical features. Descriptors of target 

buildings were collected and then the number of descriptors 

was reduced to 50 in such a way that they covered various 

physical characteristics of the stimuli. Based on the 

physical features list, slides were selected. Some were 

taken by the author in the Tucson area and others were taken 

from various architectural books and journals. Additional 

criteria for slide selection were: (1) The architectural 
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styles are as diverse as possible. (2) The historical time 

frame for the houses was restricted from the 19th century to 

the present. 

Subi ects 

Sevenly first-year students taking Introductory 

Psychology for course credits and three volunteer graduate 

students in environmental psychology and landscape 

architecture participated in the experiments. Age, sex, and 

location of childhood home were controlled for all subjects 

who rated prototypicality and those who rated 

attractiveness. All participants were born in and lived in 

the West Coast area for at least five years. These controls 

were important since there is both experimental and 

anecdotal evidence that environmental experience is culture-

specific. 

The first group of 37 subjects rated the goodness of an 

example. They received written instructions and answer 

sheets for the assigned scaling (Appendix A). Three 

volunteers checked the objective features of each building 

which was used to measure family resemblances in the 

following part of the experiment. They received 

instructions and feature lists from which descriptors of 

each slide was chosen (Appendices B & C). Attractiveness 

ratings were obtained next from an independent sample of 33 
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subjects who received instructions similar to those given to 

the first group except for different scaling—attractiveness 

(Appendix D). The instructions that were given to the 

participants were almost identical to those used by Rosch & 

Mervis (1975) but have been modified to bring them in line 

with the present study. 

Design and Procedures 

Part I. Each subject rated prototypicality on a set of 

51 slides of houses. In order to randomize the possible 

effect of the order of viewing, three different orders of 

slides were prepared. Three subgroups rated each set. 

Subjects were asked to rate these slides using a ten-point 

scale of the goodness of an example, from the best example 

(1) to the worst example (10). The first 10 slides were 

shown for eight seconds and the rest of them for five 

seconds. The exposure time was reduced after 10 slides 

because participants were expected to evaluate stimuli more 

quickly after a certain amount of practice. The 

instructions to the participants were identical to those 

used by Rosch and Mervis (1975) (Appendix A). 

Part II. The purpose of the second part of the study 

was to obtain family resemblance scores. The family 

resemblance among instances in the house category was 

computed based on how many objective features were shared 
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between instances. Three expert observers, who were in 

environmental psychology and landscape architecture, were 

given the lists of physical features (Appendix C). The 

lists included physical descriptors of six parts of a house: 

facade, roof, doors, windows, porch, and garage. While 

watching the same sets of slides used in the first part of 

the experiment, for each slide subjects were asked to choose 

as many physical attributes as they thought appropriately 

described a particular slide. There was blank space in the 

answer sheet for open-ended descriptions so that subjects 

were not restricted by the given list of descriptors. The 

subjects could write their own descriptors for each slide. 

Part III. The subjects from Intoroductory Psychology 

class rated attractiveness ratings. Each subject was asked 

to rate 51 slides using a ten-point scaling of most 

attractive to least attractive, 1 being most attractive and 

10 being least attractive. This scale best captures 

underlying dimensions of aesthetic responses (Daniel & 

Boster, 1976; Swets, Tanner, & Birdsall, 1968). Here, too, 

the order effect was randomized. Three subgroups each rated 

sets in different randomized orders. 

Data Analyses 

The typical procedure for studying environmental 

perception is to ask subjects to rate their perceptions of 
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the environment using rating scales. As Schroeder (1984) 

pointed out, this rating scale method has two problems: low 

reliability and unequal intervals of numerical scales. In 

order to overcome these problems many statistical methods 

are applied, their complexity or basic assumptions varying. 

Basically these sophisticated methods transform the raw 

data, which are ordinal ratings, so that interval-level 

scales can be obtained. The transformation is useful since 

many types of statistical analysis, such as factor analysis 

and general linear models, assume the data to be interval-

level . In order to obtain both interrater and intergroup 

reliability, some sophisticated methods are used that 

require a complex data collection process. Replication of 

judgments is used to estimate within-rater variance. 

Schroeder, however, pointed out that the various rating 

scales can accurately reflect and summarize environmental 

perception when they are correctly applied. Schroeder 

compared the scale values and the intergroup reliability 

among different scaling methods. He concluded that 

theoretical sophistication in a method does little to change 

the reliability. Therefore he suggested, for the sake of 

research cost and efficiency, that a simple method such as 

mean rating has a significant advantage. 

Part I. To test the first hypothesis, that stated the 
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categories of buildings have a prototypical structure, it 

was necessary to test whether or not people can rate 

prototypicality reliably—i.e., if people possess such an 

idea of prototype about building stimuli. If the hypothesis 

is supported, people should be able to reliably rate 

prototypicality. Pearson's correlation coefficient was 

computed between subgroups of subjects using SAS statistical 

pacage. 

Part II. Family resemblance was measured. The 

prediction was that, if a slide rated as the best example 

shares the highest number of features with the other slides 

in a category, while a slide rated as the worst example 

shares the smallest number of features with the rest, the 

degree of prototypicality could be identified by a 

sharedness of properties. Pearson's correlation coefficient 

between the mean scores of prototypicality and the degree of 

family resemblance was obtained. 

Family resemblance scores were computed based on 

objective features of buildings, as follows. The relevant 

descriptors of physical attributes was listed from subjects' 

open-ended descriptions. The attributes in the given list 

that subjects marked as appropriate and the ones from open-

ended descriptions were sorted and each received scores. 

The sum of the scores of each descriptor that a given slide 
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received was an indicator of family resemblance. The score 

is equal to the number of slides in each building type that 

share a particular descriptor. The scores ranged from 1 to 

51. If a physical descriptor receives a score of 45, that 

indicates that there are 45 slides that are described by the 

particular descriptor. 

For instance, suppose that slide #1 was described as 

having a "multi-rectilinear" roof and having the color 

"white," and suppose that slide #2 was described as having a 

"multi-rectilinear" roof and the color "blue." If there 

were 44 other slides that were also described as having 

"multi-rectilinear" roofs, 3 0 other slides that were 

described as "white," and 2 other slides that were described 

as "blue," the score for slide #1 would be 45+31=76, and for 

slide #2 the score would be 45+3=48. Considering only 

facade form and color, slide #1 would be more prototypical 

than slide #2. 

This measurement of family resemblance, however, has a 

serious shortcoming as indicated in Rosch & Mervis (1975). 

When more complex stimuli are used, as in this case, it is 

crucial for the family resemblance scores to reflect 

multidimensional relationships among stimulus properties. 

Therefore, instead of summing up scores of all objective 

features, raw data was transformed by the following 
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procedure. In each dimension, a characteristic that has the 

highest frequency through all slides was found. Unweighted 

scores simply equals the number of the highest-frequency 

characteristics the slide possessed. Then in order to 

better reflect how the occurrence of the characteristics 

varies in each dimension, all the frequencies were weighted 

by their percentages of occurrence. For each slide, 

weighted score was then computed by summing up these 

weighted frequencies for characteristics that the slide 

possesses, separately for each dimension; then they were 

combined into one score. Therefore, if the score was high, 

the slide possessed many prototypical characteristics, which 

reflected how much the characteristics contributed in the 

construction of a prototype. 

Pearson's r was computed between mean scores of 

prototypicality and the unweighted family resemblance 

scores, the weighted total scores, and the weighted scores 

of individual dimensions. This produced general indices of 

how prototypicality could be identified by physical 

features, and indicated whether any specific dimensions of a 

house were highly related to prototypicality. 

If the prototypically organized internal structure were 

based on the sharedness of properties, ratings of family 

resemblance of the instances should predict the rating of 
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prototype. To test this, Pearson1s r was computed between 

the mean scores of prototypicality and the measures of 

family resemblance. 

Part III. The third hypothesis was that a prototypical 

structure of organization influences the aesthetic 

experience of subjects. In order to show whether and to 

what extent the attractivenessscales and the prototype scale 

relate to each other, Pearson's r was computed between them. 

Additional analyses were carried out in the result section. 

RESULTS 

In prototype and attractiveness ratings, data from 

seven subjects had to be discarded because of missing 

value(s). Since it was not clear whether these subjects 

responded to correct slides after they had missed one, their 

data were not reliable. 

Mean rating scores, rank orders, and standard 

deviations of both prototypicality and attractiveness for 

all slides are shown in Table 1. Pearson correlation 

coefficients were computed among subgroups of subjects who 

rated prototypicality and who rated attractiveness. Mean 

ratings by the two attractiveness data sets (15 observers in 

each) had a correlation coefficient of 0.82 (p < 0.001) and 

means for the three prototype data sets (11 observers in 

each) had correlation coefficients of 0.84, 0.82, and 0.87 
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(p < 0.001). The groups could reliably rate prototypicality 

and attractiveness. This supports the first hypothesis that 

environmental stimuli were organized around prototype of the 

category. 



Table 1 
Ratings of Prototype and Preference 
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Prototype Attractiveness 

(N = 34) (N = 29) 

Slide# Mean Rank SD Mean Rank SD 

7 2.17 1 2.11 1.20 2 1.51 

14 2.27 2 1.97 3.76 22 2.11 

33 2.48 3 1.93 4.00 24 2.16 

9 2.60, 4 2.17 4.00 24 2.00 

37 2.67 5 2.08 4.00 24 2.14 

32 2.78 6.5 1.62 4.07 26.5 2.19 

43 2.78 6.5 1.56 4.73 33 2.04 

47 2.91 8 2.29 5.47 45 2.06 

10 2.95 9 2.21 5.33 43 2.08 

16 2.97 10 2.28 5.27 42 2.18 

20 3.06 11.5 2.44 3.07 17 2.98 

31 3.06 11.5 2.44 5.20 39.5 2.28 

30 3.08 13 2.39 4.37 30 2.44 

49 3.11 14 2.05 5.40 44 2.23 

46 3.17 15 3.36 3.27 18.5 2.43 

51 3.22 16 2.47 4.93 35.5 2.25 
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Prototype Attractiveness 

(N = 34) (N = 29) 

Slide# Mean Rank SD Mean Rank SD 

41 

29 

8 

11 

38 

40 

19 

15 

34 

39 

24 

23 

48 

21 

22 

44 

50 

4 

3.28 

3 .31 

3.44 

3.57 

3.62 

3.62 

3.66 

3.68 

3.78 

3.88 

3.98 

3.95 

4.00 

4.13 

4.15 

4.24 

4.24 

4.26 

17 

18 

19 

20 

21.5 

21.5 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32.5 

32.5 

34 

2 . 8 8  

2.45 

2.53 

2.72 

2.39 

2.49 

2.55 

2.54 

2.41 

2.50 

2.25 

2.19 

2.86 

2.58 

2.02 

2.49 

2.18 

2.82 

1. 60 

5. 06 

5.10 

4.53 

2.16 

2.60 

2.30 

2.27 

4.93 

1.63 

5.20 

4.07 

1.23 

2.83 

3.26 

1.23 

5.23 

2 . 8 0  

5 

37 

38 

32 

7 

11 

9 

8 

35.5 

6 

39.5 

26.5 

3.5 

14 

18.5 

3.5 

41 

13 

2.14 

2 .47 

1.58 

2.17 

2 . 05 

2 . 2 2  

2.30 

2.86 

2 . 8 8  

2 . 0 0  

2.31 

2.31 

1.99 

2.91 

2.27 

2.11 

2.09 

2.60 
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Prototype 

(N = 34) 

Attractiveness 

(N = 29) 

Slide# Mean Rank SD Mean Rank SD 

27 

1 

3 

35 

13 

42 

6 

12 

17 

2 

5 

36 

18 

26 

28 

45 

25 

4.40 

4.53 

4.58 

4.73 

4.84 

5.02 

5.51 

5.76 

5.80 

6.18 

6.38 

6.45 

6.78 

6.93 

7.01 

7.62 

7.71 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

2.20 

2.34 

2.91 

3.18 

2.60 

2 . 8 8  

2.84 

2 . 8 0  

2 . 8 2  

2.56 

2.71 

2.27 

2.37 

2.18 

2.16 

2.38 

2.21 

3.53 

2.86 

2.50 

0.7 

6.23 

2.76 

5.10 

5.86 

7.16 

5.90 

3.37 

4.26 

4.33 

4.40 

4.76 

7.00 

6.40 

21 

15 

10 

1 

48 

12 

38 

48 

51 

47 

20 

28 

29 

31 

34 

50 

49 

3.05 

1.90 

2.56 

1.30 

2.44 

2 . 6 8  

2.98 

1.85 

2.29 

3.05 

2.45 

2 .44 

2 .75 

3 .20 

2 . 8 0  

2.44 

2.78 
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Note. The smaller the scores, the more prototypical or the 
more attractive the example. 
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Physical features scores for each slide computed from 

ratings by the three experienced observers, were correlated 

to prototype rating scores and are shown in Table 2. 

There were three kinds of physical features scores; (1) 

unweighted total scores: the number of possession of 

characteristics which influenced prototype construction 

most, (2) weighted total scores: an addition of weighted 

scores of each dimension, and (3) weighted scores for each 

individual dimension. In each dimension, weighted scores 

were computed by multiplying the frequencies of the highest-

occurring characteristics by their percentages, and by 

summing up those which possessed those characteristics by an 

individual slide. 

Due to the differences of the angles from which slides 

were taken, scores of "roof," "doors," and "garage" were 

discarded since it was unclear whether data were missing 

because there was no door (or garage) or simply because it 

was impossible to see it. However, for the 10 slides that 

were scored as most prototypical, it was possible to obtain 

information about roof. Four houses had "multiple: gable" 

roof, other four had "single: flat" roof, one had "multipul: 

flat", and one had "multipul: slope". 
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Table 2 

Scores of Six Measures of Physical Features 

Unweighted Weighted 

Total 

Slide # Total Facade Windows Porch 

1 17 5.27 

2 14 

3 21 9.42 

4 28 8.67 

5 24 

6 14 

7 18 6.25 

8 11 9.83 

9 12 

10 18 

11 23 8.69 

12 11 

13 13 9.01 

14 17 9.39 

2.22 0.56 2.94 

2.80 1.44 

2.78 1.72 4.92 

2.39 1.75 4.53 

2.53 1.94 

2.64 1.94 

1.72 2.21 2.41 

3.55 2.12 4.16 

3.63 2.12 

2.15 2.99 

2.21 2.49 3.99 

3.85 2.49 

3.63 2.54 2.84 

2.47 2.60 4.32 



59 

Slide # 

Unweighted 

Total 

Total 

Weighted 

Facade Windows Porch 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

26 

10 

21 

14 

25 

23 

20 

10 

17 

7 

19 

19 

22 

20 

25 

23 

19 

15 

9.55 

9.08 

10.32 

9.95 

6.15 

10.34 

8.03 

10.93 

11.53 

7.41 

8.29 

10.05 

10.23 

8.89 

3.50 

1.91 

2.77 

2 . 2 6  

1.78 

2.26 

2.42 

0.81 

3.02 

2.42 

2.85 

3.66 

2.69 

2.05 

2.54 

3 .85 

1.91 

3.24 

2 . 61 

2.69 

2.76 

2.76 

2.87 

2.96 

2.96 

2.96 

3.07 

3.16 

3.16 

3.28 

3.25 

3.28 

3.28 

3.28 

3.36 

3.45 

3 .44 

4.48 

5.30 

5.30 

2 . 38 

4.25 

2.45 

4.92 

4.59 

2 . 0 8  

2.47 

2.92 

4.96 

2.29 
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Slide # 

Unweighted 

Total 

Total 

Weighted 

Facade Windows Porch 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

15 

22 

22 

25 

11 

20 

24 

17 

23 

14 

24 

18 

22 

18 

19 

20 

23 

9.94 

11.35 

11.06 

9.45 

9.69 

11.99 

12.25 

11. 07 

9.48 

11.69 

11.14 

5.71 

10.04 

9.31 

11.03 

1.78 

3.85 

3.56 

1.91 

2.07 

2.77 

3.03 

2.55 

2.12 

2.70 

1.19 

2.77 

2.25 

1.12 

1.19 

2.60 

1.91 

3 . 63 

3.83 

3 .83 

3.92 

3.92 

3 .92 

3.92 

4.10 

4.10 

4.12 

4.12 

4.12 

4.30 

4.59 

4.57 

4.59 

4.59 

4.53 

3.67 

3.67 

3 .62 

3.70 

5.30 

5.30 

4.42 

3.26 

4.87 

4.59 

0 . 0 0  

4.28 

2.12 

4.53 



61 

Unweighted Weighted 

Total 

Slide # Total Facade Windows Porch 

50 18 - 2.55 - 4.92 

51 10 - 3.03 
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Table 3 summarizes Pearson's r between mean scores of 

prototype rating shown in Table 1 and family resemblance 

scores based on physical features shown in Table 2. In 

addition, the weighted scores of facade and windows were 

combined to see whether they had a differential effect. 

Table 3 

Pearson's r between Mean Prototype Rating Scores and the 

Physical Features Scores 

Unweighted Weighted 

Total 

Total Facade Facade Windows Porch 
+ 

Window 

0.37** 0.27 0.46** 0.33* 0.24 0.06 

*p = 0.05 **p =0.01 

This supports the second hypothesis that prototype 

could be identified by a set of physical features of the 

stimuli. 
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Next, the Pearson correlation coefficient was computed 

between mean ratings of prototypicality and attractiveness. 

The correlation coefficient was 0.32 (p < 0.001). This 

supports the third hypothesis. 

Since the scatter plot in Figure 1 suggested a 

parabolic relationship, a second degree polynomial model was 

fitted. R increased to 0.38 (p < 0.01), indicating a small 

increment in the description of the relationship. 
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Figure 1 

Scatter Plot of Mean Scores of Prototype and attractiveness 
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If the nonlinear fit in Figure 1 were accepted as the 

best description of the relationship, either of the 

following two factors need to be considered as influencing 

it. First, there may be a true nonlinear relationship 

between people's judgment of prototypicality and 

attractiveness. People like neither houses that are highly 

prototypical nor highly unusual, but were attracted most to 

those that are moderately prototypical. The second possible 

basis for the nonlinearity is that, in the attractiveness 

rating, two different subject groups may have been pooled 

together, namely, those who dislike a high degree of 

prototypicality and those who dislike a low degree. In 

order to test this, Pearson correlation coefficients between 

the mean prototypicality scores and attractiveness scores 

were computed for each subject. If there were two groups 

pooled together in attractiveness rating, some subjects 

should have positive correlations and others negative, 

consequently producing the nonlinear relationship. 

Correlation coefficients showed that a small number of 

subjects had a strong linear relationship, either positive 

or negative, while majority of subjects in this sample had 

moderate positive correlations. However, none of the second 

degree polynomial models fitted on the subjects with 

moderate positive correlations provided significantly more 
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predictive power. The nonlinearity suggested therefore 

attributed to the small number of subjects who had either 

strong positive or negative correlations. Figure 2 presents 

typical scatter plots of subjects showing nonlinear, high 

positive, and high negative relationship. 
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DISCUSSION 

The three hypotheses tested were: (1) that the building 

category has an internal structure based on a prototype; (2) 

that prototype can be identified by a set of physical 

features; and (3) that people's attractiveness judgment is 

influenced by that organization. 

The first hypothesis was supported by the data. That 

the groups reliably rated the prototypicality indicated that 

building stimuli had internal structures which were 

organized around a prototype. This supports the notion that 

a prototype has an explanatory power over responses to 

complex stimuli as well as laboratory stimuli. 

However, it must be mentioned that this result is not 

generalizable to other categories of buildings. It has been 

shown that this is the case for residential houses and 

churches (Purcell, 1980), but both of these building types 

are ones that people in the sample are normally very 

familiar with. If the category were a sports complex, for 

instance, people might not have developed coherent 

organization. 

Family resemblances based on physical features have 

been shown to have significant correlation with the mean 

prototype rating scores. This supports the second 

hypothesis. The results indicate that slides rated as a 
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prototypical house share certain physical features. As the 

combined score of facade and window had the highest 

correlation with prototype rating among other physical 

characteristics, these two seem to be important 

characteristics of residential houses to determine people's 

perception of a house prototype. However, further research 

will be necessary as to the properties of facade and windows 

which influence people's judgment, since the check list used 

in the present study could not effectively demonstrate the 

differential effect of their characteristics. 

Within the limitation of the methods used here, 

prototypical "facade" was characterized as being: medium 

sized, one story, multiple angular form, horizontal, 

asymmetrical, and made of stucco. The prototypical color 

was brown and ornamentation was simple. Prototypical 

"window" characteristics were found to be: medium sized, 

single rectilinear volume, vertical, symmetrical, and made 

of wood. The number of windows were seven or more, the 

typical color was white, and ornamentation was simple. 

While it was not possible to assess roof 

characteristics for all slides, among highly prototypical 

slides (slides 7, 14, 33, 9, 37, 32, 43, 47, 10, 16), it was 

found that four of them have "multiple: gable" roof, another 

four have "single: flat" roofs, one had "multipul: flat", 
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and one had " multipul: slopes. 

In Purcell's study (1984), a house with a pitched roof, 

strong facade horizontality, a veranda, or ground-hugging 

cottage was ranked as being highly prototypical. Although a 

simple comparison is not possible due to difference in 

sample population, stimuli, and other aspects of these 

experiments, there are some similarity in results, such as 

horizontality of facade. 

It must be mentioned that most of the top 10 slides in 

prototypicality rating were taken in the Tucson area. 

Subjects have all lived on the West Coast area for at least 

five years, though the number of years they have lived in 

the Tucson area is unknown. Although this is speculation, 

it is possible that people's judgment may have been 

influenced by their experiences with the local form of the 

house. In order to assess the relationship to people's past 

experiences, further research willl be necessary on the 

common residential house forms in the West Coast area. 

There could be several reasons why only family 

resemblance measures based on the combination of "facade" 

and "window" predicted the rank of prototypicality but not 

others. The most straight forward answer is that "facade" 

and "window" were the only two dimensions with complete 

information. If other dimensions also had complete 
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information, they might have correlated to prototype 

ratings. 

Secondly, the list of objective features may have been 

inappropriate. The list contains some perceptual properties 

of buildings rather than purely objective features, such as 

height or width of a building. Therefore, three 

participants who observed buildings may have had a high 

disagreement. If so, family resemblance scores that were 

computed on the basis of their observations could be 

contaminated. The results from three observers who judged 

physical features, however, had a relatively high agreement 

(0.76, p < 0.01). Although this does not eliminate the 

possibility of the checklist mixed with physical and 

perceptual attributes, at least the results of three 

subjects were highly correlated with each other. So the 

second possible reason could be that raters of 

prototypicality were not responding to any specific visual 

attributes of the stimuli.- As Groves and Thome's (1988) 

study indicated, subjects may be responding to the overall 

style or Gestalt of the house so that it is impossible to 

break down and analyze the basis for their prototype 

j udgment. 

The third reason, social salience, was suggested by 

Whitfield and Slatter (1979). Since their stimulus was 
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furniture, it was found that such tasks as selecting 

furniture involve a consideration of socioeconomic status as 

regards subjective importance to oneself. It is possible 

that one of the determinants of a house prototype is social 

salience. 

The third hypothesis is concerned with the relationship 

between prototype ratings and attractiveness ratings. The r 

between these ratings was 0.32 (P < 0.001). The possible 

nonlinear relationships between them was not supported. The 

analysis on each subject suggested that the small number of 

subjects who had either high positive or high negative 

correlations created nonlinear-like relation. It was 

concluded that people were most attracted to the most 

prototypical example and least attracted to the worst 

examples. 

Other factors which might influence attractiveness 

judgments have also been studied, such as socioeconomic 

status (Whitfield & Slatter, 1979), friendliness, personal 

identity (Naser, 1988) or survival utility based on 

evolutionary view (Kaplan, 1987). Socioeconomic status, 

friendliness and personal identity have been developed as 

bases of attractiveness on the basis of personal 

experiences, but at a certain point they form a style. On 

the other hand, Kaplan's view assumes qualitative unity 
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among people. This is consistent with Rosch's view of 

prototype. The structure based on prototype is inherited in 

a particular information category and not given by 

observers' experiences. 

In conclusion, the internal structure of the building 

stimuli based on prototype is shown to be an influencing 

factor on people's attractiveness judgment of a house. 

People were attracted to the high level of prototypicality 

most, and attracted to the low prototypicality least. The 

possibility was suggested that people's experiences with 

houses may in large part influence the construction of the 

prototype that they have in mind. 

To sum up, the present study examined aesthetic 

responses to the build environment. Major findings are: 

(1) Since the groups perceived some houses as more 

prototypical than others, it was concluded that prototype 

rating could provide a reliable measure of internal 

structure based on a prototype. 

(2) The prototype could be identified by a set of 

physical characteristics of houses, because the sampled 

groups seemed to make such judgments based on "facade" and 

"window" characteristics. They may not have considered 

other specific visual attributes but instead, it has been 

speculated, that the overall style may have influence on the 
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judgment. 

(3) A significant correlation between prototype rating 

and attractiveness rating was found. People were attracted 

by the high level prototyicality most, and very low 

prototypicality level least. 
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APPENDIX A 

Instructions for Prototype Rating and Practice Session 

This study examines what people have in mind when they 

use words which refer to categories. Let's take the word 

red as an example. Close your eyes and imagine a "true" red. 

Now imagine an "orangish" red. .... imagine a "purple" red. 

Although you might prefer the orange-red or the purple-red 

with as colors, they are not as good examples of the 

category red as the "true" red. In short, some reds are 

redder than others. The same is true for other kinds of 

categories. Think of dog. You all have some notion of what 

a "real" dog, a "doggy" dog is. To me a Japanese Akita dog 

is a "doggy" dog while a Pekinese is a less "doggy" dog. 

Notice that this kind of judgment has nothing to do with how 

well you like the things; you can like a purple-red better 

than a true red but still recognize that the color you like 

is not a "true" red. You may prefer to own a Pekinese 

without thinking that it is the breed that best represents 

what people mean by dogginess. 

In this study you are asked to judge how well various 

examples fit into a particular category. The categories you 

will be judging is houses. You will be shown 50 examples 

the building you are to indicate how good an example of the 

houses category each slide is by using the numbers between 1 



and 10. If you feel that a slide is the best example of 

your idea, or image of a house you would use the number 1. 

If you feel that it does not belong to the category at all 

you would use a 10. Varying degrees of for fit can be 

indicated by using the other numbers between 1 and 10. 

Don't worry about why you feel something is or isn't a 

good example of the category, and don't worry about whether 

it's just you, or if people in general feel that way. Just 

mark it the way you see it. Please use the full range of 

numbers if you can and please respond to each slide. 

Practice 

The first 10 slides are a PRACTICE session and the 

practice category is "churches". You will have 8 seconds to 

watch each slide, and to judge how good an example of a 

church you think it is. For instance, if you think it is an 

extremely good example of a church, write a 1. 

Next, I will flash some slides that are examples of the 

next category, so you can get an idea about what to expect. 
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APPENDIX B 

Instructions for Objective Features Judgment 

Your task is to observe the physical characteristics of 

residential houses. On the list I have given to you, six 

parts of the house are listed along with various dimensions: 

form, color, materials, and amount of detail or 

ornamentation. While looking at a slide of the house, 

please mark, on the list, physical characteristics of the 

house as many as you wish. If you could not find 

appropriate entries, please write them down in the bottom of 

a page. You can take as much time as you wish for looking 

at the slide or marking on the list. 



Size 

Form 

Color 

Materials 

APPENDIX C 

The List of Objective Features 

Facade 

Big 
Medium 
Small 
1 story 
2 story 
3 or more 

Single:curvilinear vol. 
rectilinear vol. 
angular vol. 

Multiple:curvilinear v. 
rectilinear v. 
angular v. 

Horizontal/Vertical 
Symmetrical/Asymmetrical 

White Blue 
Pink Brown 
Red Green 
Grey Orange 

Adobe Aluminum 
Brick Ceramic tile 
Concrete Copper 
Fiberglass Glass 
Log Marble 
Mirror glass Stone 
Stucco Timber 
Wood 

Amount of Highly decorated 
Detail/ Intermediate 
Ornamentation Simple 



Size 

Form 

Color 

Materials 

Doors 

Single 
Double 

Single:curvilinear vol. 
rectilinear vol. 
angular vol. 

Multiple:curvilinear v. 
rectilinear v. 
angular v. 

Horizontal/Vertical 
Symmetrical/Asymmetrical 

White Blue 
Pink Brown 
Red Green 
Grey Orange 

Adobe Aluminum 
Brick Ceramic tile 
Concrete Copper 
Fiberglass Glass 
Log Marble 
Mirror glass Stone 
Stucco Timber 
Wood 

Amount of Highly decorated 
Detail/ Intermediate 
Ornamentation Simple 



Size 

Form 

Color 

Materials 

Windows 

Big 
Medium 
Small 
# of Windows 
1 4 7 or 
2 5 more 
3 6 

Single:curvilinear vol. 
rectilinear vol. 
angular vol. 

Multiple:curvilinear v. 
rectilinear v. 
angular v. 

Horizontal/Vertical 
Symmetrical/Asymmetrical 

White Blue 
Pink Brown 
Red Green 
Grey Orange 

Adobe Aluminum 
Brick Ceramic tile 
Concrete Copper 
Fiberglass Glass 
Log Marble 
Mirror glass Stone 
Stucco Timber 
Wood 

Amount of Highly decorated 
Detail/ Intermediate 
Ornamentation Simple 



Size 

Form 

Color 

Materials 

Porch 

Big 
Medium 
Small 
# of Porch 
1 
2 

Single:curvilinear vol. 
rectilinear vol. 
angular vol. 

Multiple:curvilinear v. 
rectilinear v. 
angular v. 

Horizontal/Vertical 
Symmetrical/Asymmetrical 

White Blue 
Pink Brown 
Red Green 
Grey Orange 

Adobe Aluminum 
Brick Ceramic tile 
Concrete Copper 
Fiberglass Glass 
Log Marble 
Mirror glass Stone 
Stucco Timber 
Wood 

Amount of 
Detail/ 
Ornamentation 

Highly decorated 
Intermediate 
Simple 



Size 

Form 

Color 

Materials 

Garage 

Big 
Medium 
Small 
1 story 
2 story 
3 or more 

Single:curvilinear vol. 
rectilinear vol. 
angular vol. 

Multiple:curvilinear v. 
rectilinear v. 
angular v. 

Horizontal/Vertical 
Symmetrical/Asymmetrical 

White Blue 
Pink Brown 
Red Green 
Grey Orange 

Adobe Aluminum 
Brick Ceramic tile 
Concrete Copper 
Fiberglass Glass 
Log Marble 
Mirror glass Stone 
Stucco Timber 
Wood 

Amount of Highly decorated 
Detail/ Intermediate 
Ornamentation Simple 
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Size 

Form 

Color 

Materials 

Roof 

Single:arch 
flat 
simple slope 
ridge (any 2 slopes come together) 
gable (any 2 slopes come with the 

3rd slope) 
Multiple:arch 

flat 
simple slope 
ridge 
gable 
Dormer (window) 

Blue 
Green 

Brown 
Grey 

Orange Red 
Pink White 

Adobe 
Brick 
Concrete 
Fiberglass 
Log 
Mirror glass Stone 
Stucco Timber 
Wood 

Aluminum 
Ceramic tile 
Copper 
Glass 
Marble 

Amount of Highly decorated 
Detail/ Intermediate 
Ornamentation Simple 
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APPENDIX D 

The Instructions for Attractiveness Rating 

In this study, you are asked to judge how attractive 

various instances of a category are. The particular 

category you will be judging the attractiveness of is 

houses. You will be shown 51 color slides of the building. 

You are to indicate how attractive and preferable an example 

of house category each slide is, by using the numbers 

between 1 and 10. If you feel that a slide is very 

attractive and preferable to you, you would use the number 

1. If you feel that it looks very ugly, you would use a 10. 

Please use the full range of numbers if you can and please 

respond to each slide. 

Practice Session 

The first 7 slides of "church" are a PRACTICE session. 

You will have 8 seconds to watch each slide, and to judge 

how attractive an example of a church you think it is. For 

instance, if you think it is very ugly and unattractive 

church, write 10. 

Next, I will flash some slides that are examples of the 

next category, so you can get an idea about what to expect. 
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