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Abstract

Study of the spatial cognition of the inside and the outside of the building through the section

recollection method

Hiroki Suzuki

My goal in this study is to examine how architectural spaces are recognized and grasped by people. In
this thesis, the integral plan and design of the inside and the outside of a building (architecture) is
called as "landscape-architecture” ("L-A",) which is the subject of this research, and how such
components of the sections as distances, differences in elevation and ceiling heights are recognized
and grasped by focusing on a series of sectional compositions from the inside to the outside of the
building. ’

In this study, by taking advantage of the characteristics of sections, a new experimental method to
analyze the tendency in section cognition, "section recollection method," is developed and proposed.
This section recollection method is applied to the L-A spaces, and experiments using subjects are
conducted. By analyzing their results, as well as outcomes, from psychological and indication tests,
this thesis quantitatively makes clear the "spatial cognition" of the section as well as "spatial
composition" and "spatial consciousness" that affect the tendency in the cognition. This thesis is
organized by the Introduction, four chapters, conclusion and appendix.

"Introduction” identifies the position of this research in past studies, examples of which include
"spatial cognition," "psychological analysis," "indication method experiment" and "L-A." This study is
positioned in each of these contexts, its area and characteristics are described, and its purpose,
background, characteristics and significance are discussed.

In Chapter 1, "Selection of the L-A investigation site in modern architecture in Japan," objective
selections of typical L-A survey objects are made in order to conduct site surveys. Out of 59 L-A's, 11
survey sites are selected on the basis of the cluster analysis. This chapter also describes the
characteristics of the selected sites.

Chapter 2, "Analysis of spatial cognition based on the section recollection method experiment,”
proposes a "section recollection method"” experiment newly developed for analyzing the cognition of
L-A section composition. Conventional methods of spatial cognition surveys available include image
map, sign map, element recall and puzzlie map methods; however, there is no analysis method for
sectional spatial cognition. For this reason, the "section recollection method" has been developed on

the assumption that the following conditions should be satisfied.



1. The method should be capable of minimizing a diversity of expression and easily and simply
describing spatial recollection.
2. Easy comparison with actual sections should be available.
3. The method should enable a quantitative analysis.
In the on-site experiment of the section recollection method in this study, subjects (10 architecture
department students) experienced the spaces of the viewpoints on site, then left the site and illustrated
the L-A section through recollection, referring to the grid on the section recollection sheets. In order to
analyze the results of this experiment, a sheet for comparing the section (recollected section)
illustrated by the section recollection method and the actual section. Using the comparison sheet, the
following considerations are made:
(1) Spatial cognition on each viewpoint
2) Spatial cognition tendency ratio regarding ceiling heights, boundary distances, lengths of
eaves, differences between ground and floor levels and the amounts of tilt on the site.
3) Correlation analysis among sectional cognition components and consideration on spatial
cognition

In this chapter, experiments based on the section recollection method were conducted on 30 typical
viewpoints in 11 areas. Tendencies in spatial cognition of sectional compositions were grasped, the
relations among ceiling heights, site elevations and distances to the borders were analyzed through the
simple correlation analysis, and the relationship between, for example the ceiling height and the border,
was clarified.
In Chapter 3, "Correlation analysis between spatial cognition and space consciousness," the following
analyses are made on the spatial cognition tendency ratio obtained in the previous chapter.
(1) Analysis of correlations between the spatial cognition tendency ratio and measured physical
quantities such as ceiling heights, lengths of the boundary distances, lengths of the eaves, differences
of ground and floor levels and amounts of tilt.
2) Analysis of correlations between the spatial cognition tendency ratio and the psychological
quantity represented as the average value of psychological evaluation as a result of psychological
experiments conducted on the viewpoint with the view of the outside.
(3) Identification of determinants of physical and psychological quantities considered to be
affecting the spatial cognition tendencies and their detailed analysis based on the results of the analysis
of the correlation between the spatial cognition tendency ratio observed in the previous chapter and
physical/psychological quantities

In this chapter, in order to clarify the structure of psychological evaluation of the L-A, eight axes of
psychological factors are determined using the factor analysis method, and the individual factors are
named as follows: memory; change; border; peripheral, openness; sightline; environmental; and
vertical-horizontal. Further, by taking into the consideration the spatial cognition tendency illustrated
in the previous chapter and their possible determinants, how each spatial factors and content of spatial
consciousness affect the spatial cognition tendency through the correlation analysis of physical and
psychological quantities of the L-A and spatial cognition tendency ratio.

In Chapter 4, "Correlation analysis between spatial cognition and spatial composition,” spatial



components related to spatial cognition tendency of the L-A are grasped by the section pointing
method, and the following analyses are made to make clear how the important factors of the spatial
composition obtained in the experiment affect the spatial cognition tendency and human
consciousness:

1) Consideration of the relation between the individual spatial factors indicated by the section
point method and the spatial cognition tendency and analyses of the relation between the spatial
components and spatial cognition tendency ratio and of the relation between the first indication
components pointed out most among the spatial components and the spatial cognition tendency ratio.
2) Correlation analysis between the spatial characteristics grouping the individual spatial
factors into horizontal/vertical and other attributes and the spatial cognition tendency ratio

3) The psychological quantity representing the quantified human consciousness considered to
have affected the cognition tendency used in the previous chapter as well as the spatial composition is
classified according to type, and the spatial cognition tendency was totally analyzed through the matrix
analysis in order to analyze, in detail, the relations among various factors that affect the spatial
cognition tendency.

In this chapter, the number of spatial components obtained through the section point method
experiments conducted on the individual viewpoints are classified and divided by the number of the
subjects to obtain the indication rates of the spatial components, which are represented as dots on the
spatial composition chart, indicating the spatial cognition tendency as well as the spatial cognition
tendency chart. As general tendency, for the viewpoints where the ceiling height is recognized higher
and the boundary distance is acknowledged shorter, spatial components near at hand are first pointed
out; the viewpoints where the distance is acknowledged longer are characterized by mountains and
other background components first pointed out or by the backgrounds produced by the walls, ceilings,
terraces and other spatial components that attract the line of sight. Further, a cluster analysis was
conducted by taking the spatial composition indication rates as similarities to classify them into four
spatial composition types: "Inside Vertical-Outside Vertical" (IV-OV); "Outside Horizontal-Outside
Vertical" (OH-OV); "Inside Vertical-Background" (IV-B); and "Inside Horizontal-Background" (IH-B).
Another cluster analysis was conducted on the psychological quantities on the eight-psychological-axis
chart to identify three space consciousness types: "Natural Environment-Concentrated Sightline,"
"Natural Environment-Diverted Sightline" and "Artificial Environment-Concentrated Sightline." A
matrix chart of the spatial composition and spatial consciousness is prepared, and four spatial
cognition types based on the ceiling heights and boundary distances at the individual viewpoints are
distributed on it. As a result of the matrix analysis, it is identified that the viewpoints where boundary
distances are acknowledged shorter are distributed around the IV-OV and "Artificial
Environment-Concentrated Sightline" types while the viewpoints where boundary distances are
recognized longer mainly focus on the "IH-B" and "Natural Environment-Concentrated Sightline"
types. By focusing on the first indication component, it is found that the viewpoints with the "high
ceiling and long distance" are generally those in which their backgrounds are indicated as the first
indication components.

In chapter S, "Analysis of spatial cognition and direction of the sightline,” as the main directions of the



sightlines attracted to the background change in accordance with the spatial composition to attract the
sightlines and the strength of impression of the spatial components, attention is paid to the section
composition of the L-A; the section components and the direction of the sightline obtained by the
section point method is classified. In combination with the ceiling heights in spatial cognition and
tendencies in boundary distances, the following analyses and considerations are given:
§))] Analysis of the directions of the sightlines on the individual viewpoints
) Consideration on the relation among the directions of the sightline, spatial components and
spatial cognition tendencies
3) Matrix analysis among the direction of the sightline, spatial components and spatial cognition
tendencies

This chapter indicates that the direction of sightline generally moves along the land tilt of the
outdoors. Further, if special components outside such as water surface and symbolic buildings are
present, the sightline is turned to these components. At the viewpoint with a downward direction of the
sightline, horizontal components outside such as water surface and mounds and commonly shows a
tendency that the distance to the boundary is acknowledged shorter. On the contrary, the viewpoint
with an upward direction of the sightline attracts the line of sight to the sky, woods and other
background components and commonly shows a tendency that the ceiling height is acknowledged
higher. A matrix chart based on the spatial components and directions of the sightline is created,
indicating the spatial cognition tendency regarding the ceiling heights and boundary distances at the
individual viewpoints. The above-described analyses show that the main directions of the sightlines
toward the backéround, spatial component configuration and strengths of the spatial components affect
the tendencies in the spatial cognition of the ceiling heights and boundary distances.
Based on the analyses above, Chapter 6, "Conclusion," illustrates the relations among and contents of
the tendencies in the spatial cognition of the L-A, spatial consciousness and spatial compositions.
"Appendix" includes the comparison sheets created to learn the spatial cognition as well as a list of the
Japanese historical buildings, Japanese modern buildings, foreign historical buildings, foreign modern

buildings and foreign contemporary buildings and results of their classification into types.
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