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The selection and arrangement of domestic furniture are decisions which both
enable people to cope more readily with their physical environment and do
themselves contribute to, and to a marked degree modify, that environment.
These decisions also, by their very nature, provide non-reactive psychological
data. They also may be regarded as an indication of what people want, or
expect, to happen in particular spaces. As such they are presumably reflections
of non-verbal, activity oriented, constructs of those spaces (‘this is a dining
space’, or ‘a relaxing space’). They also (as Sommer’s 196g, work so clearly
shows) provide constraints which contribute to behaviour-milieu synomorphy.
That furniture has a significant effect upon the ‘meaning’ of rooms, especially
how ‘friendly’ they are, has been demonstrated a number of times (Canter and
Wools, 1970, Wools and Canter, 1970). In the great majority of these studies
furniture arrangement has been shown to account for more of the variance
than such architectural variables as wall colour; room shape, window size, or
lighting. Actual observations of furniture in houses have also been related to
social psychological factors such as the socio-economic status of the owners and
their social history (Chapman 1955 and Laumann and House 1g70). Differences
between furniture arrangements in offices have been shown to be related to
differences in roles of their occupants (Joiner 197 1). There is thus evidence to
suggest that a study of domestic furniture arrangement may reveal patterns
relevant to the understanding of room usage as conceived and classified by
people and the effects of the physical environment on the structure of behaviour
settings.

In order to develop these ideas further it was necessary to find a specific context
in which the collection of suitable data was feasible. The study of Japanese
domestic environments proved ideal in several respects.

Firstly and most obviously, the verbal constructs which are conventionally
explored are not readily available to a Western investigator. The difficulty the
investigator always has in being sure of the meaning of his subjects” words are
greatly increased in Japan. Even if he speaks Japanese, the roots of Western
languages and Japanese are so totally different that a truly veridical translation
is often impossible. For instance, a distinction between “parlour’ and ‘lounge’
cannot be found in Japanese and the distinction the Japanese make between a
guest room and a room for visiting relatives cannot be adequately expressed in
English. This reflects a tradition as distinct from that of the West in its use of
space as any of the more apparent differences of, say, language or religion. Any
Western explanation of the Japanese conceptualisation of space gains much from
the employment of a non-verbal technique. Furthermore, the sensitivity of the
Japanese to the still relatively rare study of their way of life by Westerners
requires that a non-reactive, preferably unobtrusive technique should be
employed.

The traditional approach to domestic interiors in Japan and their large
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also related to stage in family cycle and seniority of the household head, within
the company. The sequence may, as a consequence be regarded as one of
‘development’, in career, family growth and environmental quality. This
‘development’ sequence and its environmental concomitants, although not
unknown in the west, is typical of the structured nature of Japanese society
(cf. Halloran, 1970).
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Analysis

Fig. 1: An example plan

The furniture indicated on the plans in each of the 16 rooms was first submitted
to a content analysis. This gave rise to 43 categories of furniture. A basic
matrix was then prepared showing the frequencies of each of the 43 furniture
types in each of the 16 rooms.

The problem with such a data matrix is that it requires some form of
reduction to facilitate interpretation. However, no specific hypotheses existed to
suggest the appropriate inferential statistics. Furthermore, conventional
descriptive techniques, such as factor and principal components analysis, force
a pattern on to the data. They make assumptions about its underlying
dimensionality which we had no reason to accept. It was therefore decided to
use a technique developed specifically to maintain the richness of the original
data, making as few assumptions as possible. For this analysis, the matrix
was enlarged by including the correlations between furniture-type frequencies
across rooms, and the correlations between furniture-in-rooms frequencies across
furniture types.

The total matrix was then submitted to smallest space analysis (SSAP1:
Lingoes, 1973). This places close together those types ol [urniture which occurred
frequently in the same room and those rooms which frequently contained
similar pieces of furniture are also put close together. The degree of closeness
represents the degree of similarity in the original frequency patterns.
Mathematically a space of many dimensions is feasible but in fact a two
dimensional space was found to be statistically acceptable and psychologically
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Fig. 2: The five layouts



Results

meaningful. The spatial configuration for furniture types is shown in Figure 3
and for rooms in Figure 4. These two configurations are synomorphic thus the
presence of a furniture type in one location in Figure 3 and a room in the same
location in Figure 4 indicates that the furniture has a high probability of
occurring in that particular room.

It must be emphasized that these figures are representations (or descriptions)
of the observed frequencies and that inferences (or hypotheses) in relation to the
original concepts must now be tested against these configurations.

It follows from the mathematics of the spatial organisation that the nearer

a point is to a group of other points the less distinct it is from those points.
Thus a point near to the centre, such as room Number 1, is generally similar
to many other rooms. A point near the edge is generally different from most
other rooms. This interpretation of the configuration implies that the further
away points are from the centre (indicated by a black dot) the less varied is
their function.

The meaning of this degree of specificity may be seen most clearly with
reference to the furniture configuration (Figure 3). Onc of the most central
itemns is a Japanese cushion. This may be part of almost any setting (found in
any room) whereas a refrigerator which is very far from the centre, has a high
degree of functional differentiation and thus is found in relatively few situations.

Validation of this interpretation of the configuration was possible because
Professor Suzuki had carried out interviews with the house occupiers and had
collected details of the activities which took place in each room. From the
published summaries of these activities (Suzuki, 1971) it was possible to give
each room a score for the amount of activity which took place within it. The
frequency of occurrence of four activities (household, reading, family
entertaining, receiving a guest) were averaged for each room to give a general
measure of ‘activity intensity’. Thus the higher this score the more multi-purpose
is the room.
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Fig. 3: Configuration for furniture



The activity intensity score was correlated with a measure of centrality
(Lingoes, 1973) based on the standardised coordinates of the points in the
two-dimensional space. The correlation was 0.6g which is significant above the
0.1 per cent level, indicating that as centrality increases so does the general
activity level of the room. This correlation lends support, then, to the point that
there are different degrees of functional differentiation of rooms and furniture
as well as the different kinds, obvious from the groupings in Figures 3 and 4.

The next question to ask, then, is whether the degree of functional
differentiation relates to the major plan form differences, and their concomitant
variables indicated in Table 1. The relationship between centrality score and
layout is shown in Figure 5. From this it is clear that the more rooms in the
house plan the more functionally differentiated is each of those rooms.

Earlier it was suggested that the increase in family size, status, income, age
and space available which appear to vary with the number of rooms in the
house may all be conceptualised as aspects of ‘development’. The hypothesis
thus emerges that ‘development’ is typically related to (or even produces)
functional differentiation. It is difficult to find any conclusive evidence for
this hypothesis from only one set of data. However we may clarify the subsidiary
questions which future studies of the growth of functional differentiation in
houses need to answer. First, an important empirical question is to identify the
form of the growth in differentiation through house types. For instance, which
are the first room distinctions to emerge, and which the last ? Examination of
Figure 3 suggests that Japanese public spaces are first differentiated from
Japanese sleeping places and only thereafter do Western style dining places
emerge. A second point is to identify differences in the rate of change of
differentiation from one form to another. Figure 5, for example, shows a
flattening of the curve after the 21 house form. If further research lent support
to the occurrence of a levelling off in room differentiation this could well provide
an important criterion for design.

A third question underlies these two; what aspect of the interaction between
house form and development is it that is changing ? The present data give us
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Fig. 4: Configuration for rooms
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some clues to this. It did emerge as a possibility from our examination of

Figure 3 that a later stage of development may relate to the introduction of
Western style furniture. This fits well with one of our original reasons for
looking at furniture in Japan, the advent of Western style. This aspect of the
furniture thus allows us to explore the ‘development” hypothesis from a different
viewpoint.

Western style furniture has been introduced slowly into Japan over the last
100 or so years thus it is possible to classify the degree of ‘Western-ness’ many
pieces of furniture represent. Table 2 shows four groupings according to this
dimension, for items on which the authors were in complete agreement, together
with their centrality scores.

Table 2 Degree of ‘Western-ness’ of Japanese Furniture and Centrality Score

Item Average
No. Description Centrality Centrality

Group 1

Japanese Style 36 Sitting Cushion 15

Furniture 34 Altar 34 34
33 Braizier 39
37 Mattress 48

Group 2

Western forms of 41 Hanging Shelves 53

Japanese Furniture 9 Low Table 74 66
19 Stool 74

I Wardrobe 75

Group 3

Japanese forms of 5 Mirror 79

Western Furniture 7 Bookcase 82 82
23 Coffee Table 86
32 Gas Fire 88

Group 4

Western Style 17 Arm Chair 97

Furniture 11 Television 102 106
27 Refrigerator 113
20 Dining Suite 113

Space does not permit the presentation of the reason for each item occurring

in each group. But they may be summarised. Groups 1 and 4 are clearly
different. Group 2 was made up of those items which existed in some form prior
to Westernisation but have been modernised in recent years. Group 3 consists
of those items which, although clearly Western in origin, have been significantly
modified by the Japanese.

The notable thing about the average centrality scores is that they show a
steady linear increase from Group 1 through Group 4. It would thus appear
again that the influences over time represented by the penetration of Western
style into the Japanese home relates to increasing functional specificity. Using
the word ‘development’ for this introduces an unfortunate evaluative connotation
for it may be speculated that the increasing use of the Western style of furniture
has slowly reduced the flexibility of the Japanese house. Indeed putting this
together with the house layout relationship would suggest that the larger the
house the more Western style it is likely to be. Is the introduction of Western
style furniture producing the need for larger houses? Does this indicate that one
way of reducing problems of crowding in the West is to introduce matting and
cushions with sliding screens instead of doors?

Another way of looking at these relationships is to speculate that the intro-
duction of Western furniture has provided the opportunity for a form of
environmental specification not possible with Japanese furniture alone. Is this
furniture thus giving rise to, or being produced by, a restructuring of the pattern
of behaviour settings? Some furniture is more likely to do one than the other,
but it is highly probable that certain pieces reflect an important restructuring of
the ways in which people interact with their environments.

Discussion and Summary One way of looking at the present study is as the use of the smallest space




analysis of furniture selection and location in Japanese apartments, for exploring
and clarifying the links between environmental constructs and behaviour
settings. Forging these links is possible because the decisions which people make
when choosing and arranging furniture may be considered to be both
representative of the constructs they have about their rooms and indications

of the behavioural settings for which those rooms cater. In doing this we have
been able to show that one of the crucial issues expressed in both these viewpoints,
the need to examine and represent change in the systems involved, may be
readily indicated from our analysis. Clearly more detailed studies examining

this are necessary, but there is every indication that the analysis of furniture

in situ will reveal the forms and patterns of penetration into one another of
various conceptual or behavioural systems over time.

An interesting further concept emerged : that of functional differentiation. The
questions it raises are whether the links between concepts, behaviour and
environment are ecasier to understand if we Jook at the ways in which they
become more differentiated over time.

Interesting theoretical questions emerge from examining the form of the
relationships between differentiation and development. For instance, in the
Japanese situation one may hypothesise a sequence of events in which Western
furniture and its associated constructs and behaviour almost literally
penetrates the existing Japanese domestic system. Thus one hypothesis suggested
is that systems interlock with one another by the newer system initially being
absorbed at a specific level, only eventually being given a variety of uses, This
of course makes psychological sense if one accepts the links between familiarity
with an object and the range of ways it may be conceived. The development
from an egocentric view of the world common in much developmental
psychology theories (notably Piaget’s) also fits these findings. New entities in the
environment are first distorted to fit the existing structure, only later themselves
distorting the structure to be accommodated.

It is, of course, important to examine parallel data in the West (possibly in a
situation in which a distinctly foreign style of furniture is being introduced) if the
above generalisations are to be supported. Relating this data to other forms of
psychological response is also necessary to see if people actually behave or
conceptualise their rooms in the ways suggested by these formulations. Our
central concern here is with the overlap and interaction of a variety of
developing patterns, environmental, conceptual and behavioural. We have
started this exploration at the scale of rooms but it is meaningful at the larger
scale of buildings or the smaller scale of parts of rooms. Presumably different
patterns and linking concepts will be present at different levels of scale. Indeed,
the relationships demonstrated here may well not exist at any other scale.

All these developments and the others indicated in the paper require a massive
amount of research. It would be deluding ourselves to believe that massive
support will be forthcoming for this research. It is therefore necessary to develop
simple techniques which can be cheaply and effectively used. It would appear
that, although time consuming, the recording of furniture in houses has the
attributes of economy and simplicity and thus is worthy of further exploration,
particularly as it is a non-reactive, fairly unobtrusive, measuring technique.

One final note about the approach made here may be sounded. By taking the
residue of human action on the environment as our central data and exploring
aspects of its development and change we find ourselves behaving much as if we
were archeologists dealing with the remains of forgotten civilisations. It is thus
no surprise that archeologists have been carrying out environmental psychology
research using similar techniques to ours (cf. Hudson et al, 1g971). However, we
have one significant advantage over the archeologists, we can talk to the people
who use the ‘relics” and to the people who have designed them and their
surroundings. It is an advantage we should not throw away.
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