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1. Introduction

Visual information processing is central to the human
experience of a landscape. Therefore, identification of salient
factors contributing to enhancement of aesthetic pnaferenoe
for the landscape has to be focused on information
processing.

The major components involved in information
processing are cognition and affect(Kaplan, 1988). To date
there are two different perspectives on the interrelationship

between cognition and affect. Current prevailing theories
suggest the primacy of cognition over affect . affect is
either on type of cognition(e. g, Bower 1981 : Isen et al,
1978) or an output of cognitive processing(e. g, Mandler,
192 : Fiske, 1982 : Lazarus, 1982). In contrast with the
primacy of cognition over affect, some theories suggest
that affect is partly independent of cognition and that it
has its own laws of functioning(e. g, Zajonc, 1980 : Tomkins,
192) ; under a certain situation affect can precede
cognition while under different circumstances cognition
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can determine affect or be independent. As such, associative
linkage between cognitive and affective processes is to
be further investigated in various situations

In this context, this paper proposes a model for
examining the relationship between cognitive and affective
components in aesthetic preference for a specific riverscape
and thereby indentifying factors that have significant
influence on the enhancement of aesthetic preference. Yet
there is insufficient agreement on how many relevant
factors are to be included in the assessment of visual quality
of a scene and on the consistency of involvement of fators
in aesthetic preference across different scenes. Hence, this
research also investigates which factor taps aesthetic
perference more relevantly across different scenes using

LISREL methodology.
2 Cognition and Affect in information processing

Information processing is fundamental to a person’s
sense of well —being because his proper functioning in
the environment is dependent on that process. Well — being

- isimplicated in the process in terms of valuation of attributes
of the environment itself and outcomes of the functioning
in the environment. As stated previously, both cognitive
and affective components are involved in information
processing

Structurally, cognition is quite distinct from affect.
Although both cognition and affect involve energy and
information, cognition is laden with heavier information
while affect with heavier energy. Generic cognitive
structure is well represented by schemas which consist
of associative networks of representation of prior
experiences in the environment.

In contrast, affect is structurally diffuse(Lindsley, 1961)
and hard to differentiate(Simon, 1982). Other structural
features of affect are valence and intensity. Valence refers
to the subjctive value of utilities that environment or
obgcts can offer to individuals. Each valence of specific
affect is either positive or negative. Intensity is given to
affective reactions by attention attributable to saliency
of environmental stimuli. Overall the cognitive structure
is more diverse, flexible and more specific than the affective
structure.

Functionally, cognitive process deals with encoding,
organization, reconstruction- and retrieval of information
whereas affective process is primarily engaged in valuation

of information. Although cognition and affect are partly
independent systems with distinct functional structural
properties(Zajonc, 1980, Fiske, 1982), they interact with each
other, cognition may create affect and affect can influence
cognition.

The prevalent cognition models for affect suggest that
affect is formed and expressed as a result of prior cognitive
process(Fiske, 1982, Fckbald 1981, Schachter and Singer,
1962). The conceptual framework of this research is based
on the cognitive paradigm that cognition precedes affect.
It is assumed that aesthetic preference for a landscape
results from cognition of overall structural aspects of the
landscape. This is in line with the positions of Kaplan and
Kaplan(1982) and Mandler(1982). The underlying rationale
of the Kaplans' cognitive model is that cognitive
procecessing of structural variables including legibility,
complexity, coherence and mystery gives rise to
environmental preference. This cognitive and mystery gives
rise to environmental preference. This cognitive model
of affect has been supported by many different studies
(e. g, Brown and Itami, 1982, Hammitt, 1983, Woodcock,
1984, Gimblettet al, 1985). Mandler also suggests a cognitive
basis of aesthetic evaluation and preference, that cognition
is essential to the phenomenal experience of beauty and

3. Landscape aesthetics and preference

Aesthetic evaluation and preference are an essential
partof affect. Although aesthetic evaluation and preference
tap different dimensions of affect, both share common
characteristics of being evaluative variables, and they are
partially overlapped.

The sense of beauty is related to our intuitive and
emotional enjoyment and therefore to the value we give
to it(Laurie, 1975). Thus, aesthetics is concerned with the
perception of values(Santayana, 1955). The aesthetic value
of alandscape isa function of its capacity to arouse pleasure
such as aesthetic enjoyment and gratification(Beardsley,
1982) which resutt from intrinsic judgement of
characteristics of the landscape which arouse pleasure to
senses. For instance, there must be a degree of order and
unity in formal and structural relationships among
components of the landscape to produce a pleasurable
aesthetic feeling.

Landscape preference is also related to the evaluation



19014 1) ¢  pEe MR Ko KBHR B HE L

of structural variables of a landscape. It is a subjctive’
evaluation resulting from information processing as to
affordances of the landscape such as potential favorable
uses and supportiveness for functioning in the landscape.
What are referred in the process are schemas which consist.
of networks of representations about prior experiences
of and expectations from the landscape.

Kaplan(1979) suggests that aesthetics is not antithetical
1o preference. o means that whatisbeautiful isalso preferred,
Based on the assumption of the beautiful being preferred,
Berlyne(1971) asserts that identification of the beautiful
provides the grounds for predicting what is preferred

This study is based on the hypothesis that both
landscape aesthetics and preference involve evaluative
judgement of structural attributes of a landscape. Thus
it is assumed that aesthetic preference taps the interface
between aesthetics and preference, that is both aesthetic
evaluation and preference are relevant indicators of
aesthetic preference. This rationale is tested by LISREL
methodology.

4. Conceptual framework

The underlying rationale of this article is based on
the following assumptions.
1) Environmental aesthetic preference is an essential
component of affect

2) Aesthetic preferenceis relevantly represented by aesthetic
evaluation and preference.

3) Aesthetic preference is influenced by a cognitive
information process involving evaluation of the
affordances which structural variables of a landscape
provide.

4) Aesthetic preference is a global factor resulting from
an affective process involving aesthetic evaluation and
preference for the landscape. '

5) Cognition of structural attributes of the landscape is
also global in that it taps the overall evaluation of
structural attributes of the landscape.

6) Structural attritutes of the landscape are relevantly
represented by a set of structural variables of légihility,
complexity, coherence and mystery. ’

The conceptual framework based on the previous
assumption is illustrated by Models I, II and II in Figure

1 The only difference between the three models is the

number of indicator variables related to cognition of

structural attributes of a landscape. Fach of the Models

I, B and I has four(legihility, complexity, coherence,

and mystery), three(legihility, coherence, and mystery)

and two (legihility and coherence) indicator variables
respectively. Structural Models T and I are nested in

Model T and Model I is nested in Model M. As such,

Model M is the most parsimonious model. The indicators
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Figure 1. Cognitive—Affective Modsls of Aesthetic Preference
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of aesthetic preference are identical across Models 1,
I and I : aesthetic evaluation and preference. The
primary reason to employ the three different but nested
models is that Model [ had better overall fits to certain
scenes than Model T and M and that Model T has
better fits to some scenes than other models

5. LISREL methodology and data

This research employs LISREL to test the models
previously suggested LISREL refers to a general statistical
model for analysisof Linear Structural Relationships among
quantitative variahles(S6rbom and Jéreskog, 1981). It was
introduced by Joreskog(1973). This research used the
accompenying computer program LISREL VL. It is an
improved version to fit and test the structural equation
model which specifies phenomena under study in terms
of putative cause and effect variables and their indicators
(J5reskog and Sérbom, 1984). The varizables in the sructural
equation may be observed measurements or latent variables
The LISREL or causal model consists of the measurement
and structural e@uation models. The measurement model
specifies how latent variables are measured in terms of
oberved variables and is used to describe the measurement
properties of the observed variables The structural equation
model specifies the causal relationships among the latent
variables and is used to describe the causal effect

The LISREL model employed in this research consists
of two components ; One is the measurement model and
the other is the structural equation model. As shown in
Figure 1, the measurement model represents the relationship
between observed variable(yy) and latent variables (;
and #,), and the structural equation model deals with the
relationship between aesthetic preference () and cognition
of structural atiributes of a landscape(i).

The LISREL. computer program estimates the
unknown coefficient of the structural eqations and the
covariance matrices of the residuals and measurement
errors. The standard errors of all estimated parameters
are provided along with the chi—square test of the fit
of the model and structural hypothesis of model

There are three advantages of using LISREL over
other multivariate analysis methods : First, measurement
error is allowed and calculated in LISREL, otherwise there
is a risk of seriously misleading estimates of coefficients :

Second, LISREL deals with latent variables or unmeasured
variables : Third, it enables to test caual relations among
variables.

This research deals with the landscape of the landscape
of the Han River which flows through the central portion
of Seoul. The river is a very large river of which the
average width is approximately 1im. In the pilot study,
whole landscape of both sides of the river photographed
on color sdlides using a camera with a standard lens to
apquire scenes seen by the naked eye. A panel of experts
composed of 20 professional landscape architects selected
40 scenes from among the slides to represent relevantly

" salient and typical features of the riverscape. The criteria

of selecting the scenes deemed to represent the riverscape
were land use and visual characteristitics Fach expert
was asked to choose 40 scenes which appropriately
represent land uses around the riverscape and visual
charaterisitics of each ladn use. And then 40 scenes were
selected in order of the number of being picked up by
the 20 experts These 40 color slides were shown to 120
students of the Dept of Landscape Architecture at
Yeungnam University. Among the*student, the number
of freshman, sophomore and junior were 40, 38 and 42
respectively. X*—test was used to exemine whether there
is any significant statistical difference in ratings of the
scenes between school years. Since there were no significant
statistical differences in the ratings among each group
of freshman, sophomore and junior, the data were merged
into a single set for further analysis

An eleven point scale ranging from O=not at all,
5=neutral, 10=a great deal, was used to measure scene
of beauty, preference, legihility, complexity, coherence, and
mystery of each scene. Fach scene was shown for 15 seconds.
Before each scene was presented, the concepts of legihility,
complexity, coberence, and mystery had been explained
1o the respondents as follows : Legihility refers to the ease
of making scene and of orienting oneself in the landscape :
coherence means the extent to which elements of a scene
hang together : and mystery is defined as the degree to
which more information may be gained by processing
farther into the landscape.

Among 40 scenes Model T was applied to 23 scenes,
Model T to 5 scenes, and Model 1 to 12 scenes. In LISREL,
overall fit of a model to given data is tested by x° statistics
b probability level?, GFP, AGFP, and RMR?, All overall
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fits of 40 scenes to given data were very good except for
scene 30, which has a marginal fit. x? statistics and the

Teble 1. Measures of Overall Fit of Mockls

Scene | x%/(df) |Plevel] GFI | AGFI| RMR
Scene 1| 0.09/1 | 0.769 | 1.000 | 0.996 | 0.008
2| 2.99/8 | 0.935 | 0.992 | 0.978 | 0.031
3| 11.67/8 | 0.167 | 0.969 | 0.919 | 0.067
41 0.04/1 | 0.843 | 1.000 | 0.998 | 0.004
5| 0.78/1 | 0.377 | 0.997 | 0.967 | 0.022
6| 7.13/4 | 0.129 | 0.978 | 0.917 | 0.053
7| 10.65/8 | 0.223 | 0.972 | 0.927 | 0.047
8| 0.03/1 | 0.865 | 1.000 | 0.999 | 0.004
9| 0.83/110.362 | 0.997 | 0.965 | 0.022
10| 0.02/1 | 0.900 | 1.000 | 0.999 | 0.002
11| 0.91/1 | 0.339 | 0.996 | 0.962 | 0.015
12| 10.57/8 | 0.227 | 0.974 | 0.931 | 0.051
13| 0.20/1 | 0.657 | 0.999 | 0.992 | 0.008
14 { 11.15/8 | 0.194 | 0.971 | 0.924 | 0.055
15, 2.87/1 | 0.171 | 0.992 | 0.923 | 0.021
16| 6.99/1 | 0.537 | 0.982 | 0.952 | 0.045
17 | 15.05/8 | 0.058 | 0.959 | 0.893 | 0.069
181 1.27/1 | 0.260 | 0.995 | 0.947 | 0.020
19| 5.13/8 | 0.743 | 0.987 | 0.965 | 0.037
20| 9.71/8 | 0.286 | 0.975 | 0.935 | 0.045
21| 3.78/8 | 0.877 | 0.990 | 0.973 | 0.033
22| 7.38/8 | 0.496 | 0.980 | 0.946 | 0.052
23| 7.80/8 | 0.454 | 0.978 | 0.943 | 0.047
24| 6.48/4 | 0.166 | 0.981 | 0.928 | 0.039
25| 1.40/1 | 0.237 | 0.994 | 0.942 | 0.022
261 0.16/1 | 0.688 | 0.999 | 0.993 | 0.008
27| 3.11/4 | 0.540 | 0.990 | 0.962 | 0.029
28| 0.80/1 | 0.370 | 0.997 | 0.976 | 0.018
29| 4.48/4 | 0.345 | 0.985 | 0.942 | 0.018
301 11.88/4 | 0.012 | 0.970 | 0.912 | 0.054
31| 15.18/8 | 0.056 | 0.066 | 0.894 | 0.070
321 9.48/4 | 0.050 | 0.970 | 0.887 | 0.442
33| 10.41/8 | 0.238 | 0.974 | 0.932 | 0.045
34| 8.71/4 | 0.069 | 0.973 | 0.897 | 0.035
35| 1.28/1 | 0.258 | 0.995 | 0.947 | 0.023
36| 13.72/8 | 0.089 | 0.963 | 0.904 | 0.067
37| 3.45/4 | 0.486 | 0.989 | 0.959 | 0.032
381 1.28/4 | 0.864 | 0.996 | 0.984 | 0.018
39 | 14.69/8 | 0.065 | 0.963 | 0.902 | 0.056
40| 8.31/8 | 0.404 | 0.977 | 0.941 | 0.045

probability level in Table 1 indicate the good fit of the
models to the given data. GFL, AGF,and RMR also suggust
that the models are highly fit to the data. The results support.
the underlying rationale of the conceptural framework
that cognitive processing of structural aspects of a given
landscape determines the level of aesthetic preference for
the landscape.

In this research the component fit of given model
was evaluated in terms of t—value of each estimated
parameter. The t—value for a parameter is defined as the
perameter estimate divided by its standard error.
Parameters whose t—value are larger than two magnitude
are normally judged to be different from zero. Parameters
statistically significant at a =005 are marked with astrisks
(table 2).

8 and 2 coefficients in Table 2 are standardized. Being
standardized, error terms of the variables are not shown
in Table 2 The standardized coefficient in LISREL is
analogous to the standardized regression coefficient In
case of 4, it gives the expected number of standard deviation
units change in y1 for a one standard deviation change
n 7.

The standardized A indicates validity of each variable
as a measure of a given latent variable. Thus it gives
a means to compare the relative influence of A parameter
in Table2refersto the expected change of standard deviation
units in 7 (aesthetic preference) for a one standard
deviation change in 7 (cognition of structural aspects
of a landscape).

In this LISREL model % (preference) and 4 (egihility)
were constrained for identification purpose It is a
convention in LISREL. methodology.

Among 40 scenes of the Han River, 23 scenes have
a statistically significant 4 parameter(Table 2). The
necessary condition of statistical significance of 81 parameter
is the good component fit of indicator varibles of 7
(cognition of overall structural attributes of a landscape)
as shown in Table 2 It supports the underlying rationale of
this study, that cognition of structural attributes of a
landscape determines aesthetic preference for the lands -
cape. .

Since the standardized A refers to validity of
measurement, it provides the basic of comparing validity
of indicator variables of each latent variable. Table 2 shows
that among the four structural variables, coherence has
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Table 2. Standardized Estimates of Parameters

&p;:mm Bla | | a| x| 2

Scene 1]0906 |0.304 [0968[021%| — |0446 | —
2/1.252 |0.606* | 0.760% | 0.266* | 0.022 {0.328* | 0.206
310.466% | 0.593* | 0.904* | 0.385 | —0.187 0.640*| 0.319*
410305 |0.706*|0700° | 0826 — |08 | —
5/1231 0482 |1031*|0308| — [0285 | —
6)0.943% 0.588* | 09007 | 0.28% | — |0.434*|0.386*
710703 |0.642* | 0773 | 0.134* |—0.1800.741 |0.317
81150 |0.770*| 06242 |0.163| — 0337 | —
91418 |0503*| 0960|0288 | — |0245 | —
10/0590 |[0.916%| 0633|0383 | — |0584%| —
11]0486*|0.772%| 0.766* | 0540 | — |0.608*| —
12/0.852*| 0.674% | 0.8707 | 0.421* |—0.185 0.597* | 0.488*
13/0.710%|0.773% 0671 | 0542 | '~ |0445%| —
14|0915* | 0.720% | 0.83% | 0582 | —0.002 0.353* | 0.154
15(0544* |0.816*| 0845° | 0322 | — [0856*| —

16/0.806* | 0.720% | 0.871* | 0.385* | -0.002 0.733* | 0.248*
17|0894 |0.573*| 1.090* | 0.178* | 0.045 |0.434*| 0429
18/1.054 |0.797*|0.766° | 0277 | — 10132 | —

1910822 10.655* 0,672 | 0.146* |—0.149 0.442 |0.489
20| 0.807* | 0.747* | 0.783* | 0.404* | -0.034 0.473* | 0.425*
21/0.920* | 0.834*| 0.766" | 0502 | 0,134 | 0.543*| 0.324*
22|1502 |0.754*| 0.84% | 0233 | 0.016 |0.411*|0.232*
231012 |0.852*| 0651 | 0.168* | 0.023 |0.478 |0.383

24|0911*|0.763*| 0.858* | 0533 | — |0.613* 0619*
250.514*0.994*| 0.643 0507 | — |0573* -

26|0.893 0.955*| 0.638*10.300*| — |0461*| —

27|0.316 |0.984% 052 0429 | — 10.903*|0.343
28|0.769* | 0.921* | 05907 | 0424* | — |0504*| —

2910.850%[0.707*| 0.719* | 04322 | — |0.433*|0.248
30|0.885% (0.853*%| 0.684* | 0487 | — |0.625*|0.451*
3110932 {0.991*| 0.524* | 0.194* | 0.122 [0.341 {0.341
32]0.806*0.681*| 0876* | 0.306*| — |{0.617*|0662*
331 0.865*| 0.793*| 0.69% | 0.674* | —0.23( 0.642* | 0.302*
34|0.853* |0.802*| 08712 | 0546° | — ]0.729*0.383*
35/1.168 |0.636%| 0868 |0246°| — |0.384*| —

36|0.627*0.661*| 0.810* | 0.298" | —0.320 0.914* | 0.348*
37|0.865*|0.798* 0.811* | 0.3572| — |0.523*|0.482*
38)0.731* | 0.808*| 0.814* |0.197* | — }0.774* | 0597*

39/0.962*|0.791*| 0.717* | 0.365* | —0.015 0.663* | 0.360*
40| 0.790* | 0.868* | 0.761* | 0.283 |—0.009 0.741* | 0.570*
*  dignificant at —a=006
a . constrained variable

a greater varidity than any other indicators of 7. (cognition
of overall structural attributes of a landscape) except for
scene § 9 13 18 19 24, and R This means coherence is

the most valid measurement of 7 among the four
indicators.

Legibility and mystery are next to coherence in
magnitude of validity which indicates the measurement
of cognition of structural atributes of a landscape(n).
On the other hand, complexity is not a good indicator
of 7 When considering other indicators simultaneously,
no on parameter of complexity (4) is statistically significant,
that is there is no significant relationship between
complexity and cognition of structural attributes of a
landscape. This is contrary to most results of research that
deals with the bivariate relationship between aesthetic
preference and complexity not only in experimental settings
but also in nonexperimental settings.

To date, however, the relationship between aesthetic
preference and complexity is still inconclusive. Berlyne’s
(1950, 1971) inverted U—relationship between aesthetic
preference and complexity was supported by Fysenck(1968),
Dorfman(1965) and Vitz(1966), while, Reich and Moody
(1970) reported that there is a positive linear relationshop
between pleasantness and complexity. Kaplan et al, (1972)
also found a positive value of complexity, when landscape
is separated into urban and rural, preference within
categories generally increases with complexity. However,
other studies were unahle to find any systematic relationship
between aesthetic preference and complexity(Wohlwill,
19688 Rahinowitz and Coughlin, 1970, Zube et al, 1974)

Both aesthetic evaluation(4) and preference (&) are
valid indicators of aesthetic preference. It supports the
assumption of this research that both aesthetic evaluation
and preference relavantly indicate the dimension of aesthetic
preference.

6. Conclusion

This research has identified the cognitive—affective
structure of aesthetic preference for a landscape employing
LISREL methodology. The significant findings with regard
to the structure of aesthetic preference are as follows
1. Aesthetic evaluation and preference are equally valid

indicators of aesthetic preference.

2. Cognition of structural attributes of a landscape is
appropriately represented by a set of the combination
of structural variables including legihility, coherence,
and mystery ; and

3 Aesthetic preference for a landscape results from
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cognition of the overall structural atitributes of the
landscape.

Among the three indicators of overall cognition
structural attributes of landscape, coherence is the most
valid indicator and legibility and mystery are the next
valid indicators. Contrary to the result of experimental
research that found a significant relationship between
aesthetic preference and complexity, there is no systematic
relationship between aesthetic preference and complexity.
The primary reason for no significant relationship between
aesthetic preference and complexity is that as illustrated
in Figure 2, the ordinary landscape seen around the Han
River is not as complex as stimuli manipulated in the
experimental setting. Within the limited range of complexity
of the riverscape, there is no significant relationship between
aesthetic preference and complexity.

The overall component fits of the model support the
underlying rationale of the research that comprehension
of structural attributes of a landscape determines aesthetic
preference for the landscape. As such, in the information
processing of an ordinary landscape, cognition precedes

Soenevm

affect.

This research also identified two limiting factors
inherent in the visual structure of the Riverscape that
should be considered in deciding the improvement
methods : Oneis that the visual dimension of the Riverscape
far exceeds human scale primarily due to the width of
the river of which average is approximately over 1 km
and the other is that because most of the observation points
arejustopposite side of the view verticality and horizontality
become major dimensions of the scenes.

The aformentioned three components of the visual
aesthetic quality, i. &, coherence, legihility and mystery along
with the limiting factors inherent in the riverscape provide
guidelines for establishing strategic methods to improve
visual quality of the riverscape. The ways to enhance
coherence are suggested as follows : (1) it is necessary
1o avoid industrial land uses that are not visually compatible
with the nature of the riverscape such as a power plant
and a power transmission site ;

(2) it is required that natural skyline of mountain ridges
in the background not be hroken by the vertical dimension

) ne738

Figure 2 Typical Scenes of the Han River
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of buildings built around the edges of the riverscape
when seen from major vantages ;

(3) introduce buildings with similar size and form around
the Riverscape ; and (4) plant trees massively along the
Riverside and in front of tall buildings as much as
possibleTo heighten legihilty, it is suggested to introduce
a landmark with a clear form in place where there is
contrast with its background and where spatial prominence
can be endowded and not to exceed five major components
which comprise a scene. A sense of mystery can be increased
by enhancing the degree of visual depth effect around
the riverscape in terms of enclosing certain units of the
landscape with trees and shrubs

NOTES

1) The x*statistics along with associated degrees of freedom
evaluates the statistical significance of the whole model.
Small x? values correspond to good fit.

2) The probehility level of x? is the probahility obtaining
a x’—value larger than the value actually obtained
given thatthe model is correct. The higher the probahility
of x% the closer the fit H° to the ideal fit of H.

3) Joreskog and Sorbom(1984) have proposed a summary
of fit that they refer to as the goodness of fit index
(GFD. It indicates the relative amount of variance and
covariance explained by model A convenient
characteristic of GFl is that it is relatively robust against
departure from normality.

4) One drawback of GFI is that the statistical distribution
is unknown. This means that confidence intervals or
significance testing is not typically feasible. Another
potential problem with GFI is that it does not adjust
for the degrees of freedom of the model To correct
for this problem Joreskog and Sérbom(1984) have
proposed an adjusted goodness of fit index(AGFT) that
considers the degree of freedom.

5) The root mean square residual (RMR) is a measure
of the average of the residual variance and covariance.
The smaller RMR indicates the better fit
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