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ABSTRACT: The objective of this research was to study the correlations between variables of social 
status and thermal context in the past with thermal experiences, especially with the variables of thermal 
discomfort experiences and thermal comfort image of certain building types. 
To reach this research objective, 264 respondents were involved. The data was collected by 
questionnaire. Analyses were done by the statistic of product moment and coefficient of contingency. 

The conclusions of this research are: (1) The individual social situation characteristic variables and the 
variable of thermal context in the past that have significant correlation with thermal comfort experiences 
in the past are the type of job and the type of dominant ventilation system in daily life. The correlation 
between thermal comfort experiences in the past with type of job is strong, and the correlation between 
thermal comfort experiences in the past with the thermal context in the past is weak. (2) The type of job 
is the most important variable in the prediction of the thermal comfort expectation of building occupant. 
The second variable is the type of dominant ventilation system in the occupants’ daily life.  
Based on these conclusions, it is recommended that, in building design, the thermal standard in design 

guideline must be carefully based on the type of job and the type of dominant ventilation system in the 
daily life of the people who will live inside the building. 
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1. INTRODUCTION 
 

1.1. Background 

A perfect building design process always consists of 
many aspects. Thermal comfort is one aspect of urgent 

consideration in that process. Therefore, architects must 
have a deep understanding and knowledge of thermal 
comfort. The better the architect’s thermal comfort 
knowledge the more perfect the design. Thus thermal 
comfort is an important topic in the study of architecture. 
Thermal comfort is the state of mind that expresses the 
level of satisfaction with one’s thermal environment 
(Fanger 1982; Intyre 1980; Moore 1993; Humphreys, 

Nicol, Sykes, Roaf in Humphreys etc 1995). Based on 
Croome (1997), thermal comfort may be defined as an 
accumulative product of physical, physiological, and 
socio cultural aspects. 
From the adaptive perspective, the human body protects 
the heat balance in two ways. The first is the 
physiological thermoregulation system, for example; 
sweating, vasodilatation, vasoconstriction in blood 

distribution (Moore, 1993). The second is the behavior 
thermoreguator system which consists of two behavior 
thermoregulator systems, overt behavior and covert 
behavior thermoregulator system (developed based on 
Auliciems, 1989 and Sarwono, 1992). 
The overt behavior thermoregulator system is the 
physical effort made by people to adjust the climatic 
variables in their thermal environment to match their 
thermal expectation, for example; opening or closing the 

window, moving position, changing the type of clothing. 
The covert behavior thermoregulator system is the 
psychological effort made by people to change their 
psychological process. Therefore the gap between the 
thermal expectation and thermal environment can be 

diminished, so that the feeling of thermal comfort can be 
attained. Changes in the perception process are part of 

the psychological process to adapt to the thermal 
context. 
In the functionalist view of perception, the perception 
process is not just a process of psychological structuring 
in the brain stimulated by the stimulus of environment, 
but also involves the process of recalling memory and 
then choosing and comparing between the past and 
present experiences (Bell etc, 1978). In the case of 

thermal environment perception process, thermal 
experiences memory collecting is one important part in 
the thermal perception process. It means that the 
individual thermal experiences in the past play an 
important role in the state of thermal expectation and 
thermal adjustment. Therefore, the one important 
strategy to understand the occupant’s thermal 
expectation is to understand the past thermal 

experiences of the occupant. By understanding past 
thermal experiences of the occupant and the correlation 
between the thermal experiences in the past and others 
variables, architects can predict the thermal expectation 
of the people that will be serviced by the building. 
The problems are how can the architect predict or 
identify the occupant’s thermal experiences in the past. 
The answer to this problem lies in identifying and 

understanding the variables that influence people’s 
thermal experiences in the past. The strategy to identify 
and to understand such variables is to study the 
correlation between social status and thermal context in 
the past with thermal comfort experiences. 
 

1.2. The objective of research 
Thermal comfort is an important aspect of architectural 
building design. The judgment of thermal comfort is 
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influenced by psychological individual differences, 
especially by the differences of thermal perception 
process. The process of perception is ascertained by 
thermal experiences. There are two variable groups that 

are presumed to ascertain thermal experiences. Those 
variables are variables of social status and variables of 
thermal context in the past. 
The objective of this research is to identify the correlation 
between the variables of social condition and thermal 
context in the past with the variables of thermal 
experiences in the past. Based on the theoretical study 
the variables of social condition, thermal context in the 

past and the variables of thermal experiences in the past 
can be indicated or can be “measured” in variables as 
described below: 
The variables of thermal experiences in the past: 
1. The experiences of thermal discomfort. 
2. One’s description of one’s imagination of the thermal 
comfort of certain building types. 
The variables of social condition: 

3. The type of job. 
4. The level of education. 
5. The level of income. 
6. Family size. 
7. Family status. 
The variable of thermal context in the past 
8. The dominant ventilation system of one’s daily life. 
 

2. METHOD 
 

2.1. Location, population and sample 
The location of the research is Yogyakarta, Indonesia. 

Yogyakarta is most known as a student city (Yogya.com, 
2003 and BPS, 2001). Although Yogyakarta is the 
second smallest of Indonesia’s major cities, it is home to 
6 public Universities and 106 private Universities with 
261.698 college students. Apart from educational 
activities, like other cities in general, common activities 
like office, banking and manufacturing activities are 
undertaken in Yogyakarta. 

The population of this research are students, office 
workers, teachers and lecturers, and manufacturing 
workers. Sample cluster, sample and respondent are can 
be seen bellow in table 1. 
 

Table 1: Population, sample and respondent 
Population Sample cluster Sample Response 

Student College student The student collage of 

Architecture UII 
 

54 

Office worker NV 

 

 

AC 

Office worker in: UII & 

the primary school of 

Muh CC. 

 

Bank officer in: 

Mandiri, 

Bukopin, 

BTN. 

 

 

46 

 

 

29 

15 

30 

Teacher and 

lecturer 
lecturer 

teacher 
Lecturer of FTSP UII 

SD Muh CC 
32 

26 (include 

staff) 

Manufacturing 

worker 
Manufacturing  

worker with machine 

equipment 

Hand tractor 

manufacture 
 

32 

  Total 264 

 
2.2. Data collection and analyses techniques 
Data collection was done by using questionnaires that 
were divided into two parts.  In the first part, respondents 
were asked to choose answers to questions about 

variables of social condition such as the type of job, the 
level of education, the level of income, family size, family 
status and about the dominant ventilation system of the 
respondent’s daily life. In the second part, respondents 

were asked to mark the appropriate answer box. Based 
on their thermal experiences, respondents choose the 
box with a word and picture that represents their 
perception of the thermal comfort condition in a certain 
building type. The word that expresses the level of 
thermal comfort was developed based on ASHRAE’s 
seven-point scale of thermal comfort and the pictures 
were based on Woolard and Solomon in Auliciems, 

1989. An example of a question in part two is provided 
below. 
Room in the building type of traditional market 
According to my imagination, the picture in the box below 
that best represents how I imagine the thermal condition 
of a room in a traditional market is the picture in the box 
that I choose below: 
 

1 
dingin 
sekali 

(very 
cool) 

2 
dingin 

 

(cool) 

3 
agak 
dingin 

(slightly 
cool) 

4 
nyaman 

 

(comfort
able) 

5 
agak 
panas 

(slightly 
hot) 

6 
panas 

 

(hot) 

7 
panas 
sekali 

(very 
hot) 

       

Figure 1: An example of the form of questions in part 
two of the questionnaire; traditional market building type. 
 
The raw data were transformed to the nominal and 

ordinal data. Therefore analyses were done using non 
parametric and parametric statistics. The statistics that 
are used are the correlation association assessment of 
coefficient of contingency and product moment. 
 

3. THE VARIABLES OF THERMAL COMFORT 
 
3.1. Physical physiological variables 
In the thermo adaptive physiological approach, thermal 
comfort depends on the load of physiological 

thermoregulator of the body. The load of the 
thermaregulator depends on six variables. The six 
variables consist of two groups, physiological variables 
and climatic physical variables. The two variables of 
physiological variables are the rate of metabolism that 
can be identified by activity and the rate of insulation of 
clothing. The four other variables that are included in the 
climatic physical variables are air temperature (ta), mean 

radiant temperature (tmrt), Relative humidity (RH) and 
the velocity of air (v) (Koenigsberger 1977, Morris & 
Markus 1980, Fanger, 1982). 
Besides those variables, there are specific thermal 
context conditions that can influence the sensation of 
thermal comfort. Extreme discrepancy in the thermal 
sensation of the body will change one’s thermal comfort 
judgment. The condition that can be included in this 

situation is draught, thermal asymmetry body condition. 
Draught is the cooling of body parts because of 
unexpected convection. Thermal asymmetry is the 
condition of body whereby two parts of the body 
experience extremely different thermal condition. This 
may be extremely different between feet and head or 
between right foot and left foot (Innova, download 2002). 
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3.2. Psychological variables 
The judgment of environmental thermal comfort is a form 
of human response to thermal environment. Thus 
thermal comfort response is a form of relation between 

the human psychological aspect and the thermal 
environment. Therefore an environmental psychological 
approach is relevant to understanding thermal comfort. 
There are several theories in environmental psychology 
which emphasize that people’s response to 
their environment includes the thermal environment. 
These are the theories of environmental stress and 
reflect arrow. 

 
3.2.1 Thermal comfort as a response of 
environmental stressor 
The psychological relation between human and their 
environment is begun with the perception process. The 
perception process is started when human senses are 
stimulated by the thermal environment. By the process of 
thermal stimulus perception one assesses whether the 

thermal environment can be accepted or not. By the 
process of thermal stimulus perception one also can 
judge whether the thermal environment is tolerable or 
not. If the thermal environment is in optimum tolerable 
condition, one will feel homeostatic but if the thermal 
environment is outside the optimum tolerable thermal 
boundary then one feels in an unhomeostatic condition, 
and may experience stress. 

Humans are an active organism therefore if one is in a 
stressed condition she or he will try to handle this stress 
by the specific mechanism of stress coping. Mechanisms 
of stress coping within each individual sometimes 
succeed or sometimes fail. Success in the process of 
stress coping leads to the process of adaptation and or 
adjustment. On other hand the failure of the stress 
coping process causes the sustainable stress condition 
that will effect a traumatic psychology ( Bell etc, 1978). In 

the thermal stressor context, this aftereffect condition 
gives one an experience of thermal discomfort. At the 
end of this iterative process, this aftereffect will reflect 
the psychological individual differences (Bell etc, 2001). 
This theory is reinforced by statement of Garry w Evans, 
Sheldon, Cohen (1987). Cohen etc stated that individual 
judgment of thermal condition will be influenced by 
psychological individual differences and the contextual 

differences. 
According to Selling and Harvey’s (1981) work on 
stressor sensitivity, there are two variable groups’ 
individual differences that influence the response to the 
environment stimulus. Those two groups are the 
personality individual characteristic differences and the 
social individual characteristic differences. The 
personality individual characteristic difference is a 

characteristic difference that is formed by the difference 
of personality. The social individual difference is the 
characteristic differences that are constructed by the 
differences of the social system. Of these two variables 
groups, the social individual characteristic difference is 
the most dominant variables group. 
The social individual characteristic differences contain 
two variables groups. The first group is social situation. 

The social situation consists of such variables as the 
type of job, the level of education, the level of income, 
the size and the status of family. The second variables 
group is contextual condition in the past. Based on 
Auliciems (1987), in the case of thermal perception, the 
contextual condition in the past can be detailed as the 
thermal environment in the past. According to Linden, 
Boestra and Raue (2001) there are significant 
differences of thermal satisfaction between people in 

different buildings with different ventilation system. It 
means that in the case of thermal perception, the 
contextual condition in the past can be indicated or can 
be measured by the kind of dominant ventilation system 

of one’s daily life. 
 
3.2.2 Thermal comfort perception and the theory of 
‘reflect arrow’ 
As described before, perception process is the first step 
of individual and thermal environment relation systems. 
There are theories that clarify the system of stimulus and 
reflection in the perception process that are referred to 

as ‘reflect arrow’. The ‘reflect arrow’ theories that can be 
used to describe the relation of stimulus and reflection 
are: (1) The theory of Determinism (Stimulus –
Response,S-R); (2) The theory of Interactionism 
(Stimulus-Organism-Response, S-O-R); (3) The theory 
of Transactionism (Stimulus- Organism-Transaction- 
Respond, S-O-T-R) (Sarwono, 1992). 
According to the theory of Transactionism (Stimulus-

Organism-Transaction- Respond, S-O-T-R), the 
response of the individual depends on not just a stimulus 
and the characteristic of the organism, but also depends 
on the meaning of the transaction process inside the 
organism in relation to the meaning of environmental 
stimuli. 
In the case of thermal stimuli, the same thermal 
environmental stimuli for the same individual organism 

but with a different meaning transaction process will 
result in a different response. For example, the response 
of the same people for the same climate variable 
composition configuration in a traditional market and in a 
modern department store will be different. The individual 
thermal meaning transaction for the traditional market 
setting that is commonly hot and stuffy and is imagined 
as hot and stuffy prepares an individual to experience a 
bad thermal condition. There fore the expectation of the 

individual about the thermal environment in the 
traditional market is low. As consequence of those 
conditions, the hot and stuffy thermal environment in a 
traditional market can be accepted. Alternatively, the 
individual transaction of thermal meaning for the modern 
department store setting that is usually cool and clean 
and is imagined as cool and clean leaves an individual to 
experience a bad thermal condition. Therefore the 

expectation of an individual regarding the thermal 
environment in the modern department store is high. As 
consequence of that condition, a hot and stuffy thermal 
environment in a modern department store can not be 
accepted. And at the end, the same climatic variable 
configuration in those two building types will be 
responded to in two different ways and produces 
different responses. 

Based on the paragraph above, it can be predicted that 
there is an interactive correlation between the repetitive 
recorded thermal imagination of a certain building type 
that is collected in memory with the individual thermal 
comfort meaning of a certain building type. This 
prediction is congruent with the research results of Gary, 
Evans and Sheldon (1987) 
 

3.3. Theoretical frame 
According to the review of literature, research can be 
constructed around the correlation between thermal 
comfort experiences variables with social status and 
thermal contextual experiences in the past. 
The construction of these variables frame can be seen at 
the figure 2. 
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Figure 2: The correlation between social status, thermal context 

in the past with thermal discomfort experiences and thermal 
comfort image of certain building type in a context of correlation 

between physiological and psychological variables 

 

4. RESULTS 
 
This research analysis led to several results that can be 
detailed in table 2 below. 
According to the regulation of correlation coefficient 

interpretation on table 3 and results of analysis it can be 
assumed that the correlation between social status and 
thermal context in the past with thermal comfort 
experiences are: 

 
Table 3: The regulation of correlation coefficient 

interpretation based on Sugiyono (2000) 
Coefficient interval The level of correlation 

0,00-0,199 Very low 

0,20-0,399 Low 

0,40-0,599 Middle 

0,60-0,799 Strong 

0,80-1,000 Very strong 
 Source: Sugiyono, 2000 

 
4.1. The type of job 
The categorization in the classification of type of job is 
based on the contextual characteristic of job environment 
and activity type. In this research, the types of job that 
are studied are college student, office workers and 
manufacturing workers. 
 

4.1.1. Correlation between the type of job with 
thermal discomfort experiences 
The contingency value of the correlation between the 
types of job with thermal discomfort experiences is 0,785 
and significant. According to Sugiyono (2000), this 
correlation can be classified as a strong correlation. 
 

Table 2: The recapitulation of result analysis 
No The variables of 

thermal 

experiences 

The variables of social status and thermal contextual 
in the past 

Coefficient correlation Significance 
5% 

1 Thermal discomfort The dominant ventilation system in daily life time 
 

C =0,374 Significant 

  Personal and family income C personal=0,086 
C family=0,16698 

Insignificant 

  Education level C=0,158 Significant 

  Type of job C=0,785 Significant 

  Family size r=0,0955 Insignificant 

  Family status 

 

C=0,0398 Insignificant 

2 The imagination of 
thermal comfort of 

certain building 
type 

The dominant ventilation system in daily life time 
 

1. Bus station :C = 0,319 
2. Traditional market :C=0,363 

3. School : C= 0,342 
4. Train station : C=0,348 
5. Hospital : C=0,349 

Significant 
Significant 

Significant 
Significant 
Significant 

  Education level 1. Bus station :C=0,359 

2. Traditional market: C=0,184 
3. School: C=0,205 
4. Train station : C=0,043 
5. Hospital: C=0,302 

Significant 

Insignificant 
Significant 
Insignificant 
Significant 

  Family income 1. Bus station: C=0,17 
2. Traditional market: C=0,172 
3. School: C= 0,156 

4. Train station  : C=0,207 
5. Hospital: C=0,157 

Insignificant 
Insignificant 
Insignificant 

Insignificant 
Insignificant 

  Personal  income 1. Bus station: C=0,07259 
2. Traditional market: C=0,0686 

3. School: C=0,137 
4. Train station : C=0,0726 
5. Hospital: C=0,065 

Insignificant 
Insignificant 

Insignificant 
Insignificant 
Insignificant 

  Type of job 1. Bus station: C=0,864 

2. Traditional market : C=0,863 
3. School: C=0,868 
4. Train station: C=0,826 
5. Hospital: C=0,686 

Significant 

Significant 
Significant 
Significant 
Significant 

  Family size 1. Bus station: C=0,17493 
2. Traditional market: C=0,17 
3. School: C=0,308 
4. Train station :C=0,199 

5. Hospital: C=0,222 

Insignificant 
Insignificant 
Significant 
Insignificant 

Significant 

  Family status 
 

1. Bus station :C=0,02077 
2. Traditional market : C=0,205 

3. School: C=0,065 
4. Train station : C=0,005 
5. Hospital: C=0,08096 

Insignificant 
Significant 

Insignificant 
Insignificant 
Insignificant 

                                                                                                                                   



The 38th International Conference of Architectural Science Association ANZAScA 
“Contexts of architecture”, Launceston, Tasmania, 10–12 November 2004 

274 

4.1.2. Correlation between the types of job with the 
thermal comfort image of a certain building type 
Based on table 2 and table 3, it is shown that the 
correlation between the types of job with the thermal 

comfort image of a certain building type is 0,785 for the 
building type of bus station; 0,863 for the building type of 
traditional market; 0,868 for school; 0, 826 for train 
station; 0, 686 for hospital and all of these correlations 
are significant. It means the correlations are strong and 
significant for all kinds of building types that have been 
studied. 
 

4.2. The dominant ventilation system in daily life 
The categorization in the classification of the dominant 
ventilation system is based on type of ventilation system. 
The ventilation system is divided to three types. These 
are natural ventilation (NV), air conditioning (AC) and a 
combination of type NV and AC. 
2.1 The dominant ventilation system in daily life with 
thermal discomfort experiences 

The contingency value of the correlation between the 
dominant ventilation systems in daily life with thermal 
discomfort experiences is 0,375 and significant. 
According to Sugiyono (2000), this correlation can be 
classified as a weak correlation. 
2.2 Correlation between the type of job with the thermal 
comfort image of certain building type 
Based on table 2 and table 3, the correlation between 

the dominant ventilation system in daily life with the 
thermal comfort image of certain building type is 0,319 
for the building type of bus station; 0,363 for the building 
type of traditional market; 0,342 for school; 0, 348 for 
train station; 0, 349 for hospital and all of these 
correlations are significant. It means that the correlations 
are weak but significant for all kinds of building types that 
have been studied. 
 

4.3. The education level 
The classification of education level is based on the 
formal education successfully completed by the 
respondent. The levels of education that are compared 
are High school, Diploma 3, undergraduate degree and 
graduate degree. 
 
4.3.1 Correlation between the education level with 

thermal discomfort experiences 
The contingency value of the correlation between the 
education levels with thermal discomfort experiences is 
0,158 and significant. According to Sugiyono (2000), this 
correlation can be classified as a very weak correlation. 
 
4.3.2 Correlation between education level with the 
thermal comfort image of certain building type 

Based on table 2 and table 3, the correlation between 
the education level with the thermal comfort image of 
certain building type is 0,359 for the building type of bus 
station; 0,184 for the building type of traditional market; 
0,205 for school; 0, 043 for train station; 0, 302 for 
hospital, It is significant for three building types but 
insignificant for two building types. It means that the 
correlations are weak for three types of buildings and 

very weak for two types of building that have been 
studied. 
 
4.4. Family size 
The size of family is a classification based on the 
members of family. 
 
 
 

4.4.1 Correlation between the size of family with 
thermal discomfort experiences 
The contingency value of the correlation between the 
size of family with thermal discomfort experiences is 0, 

0955 and insignificant. According to Sugiyono (2000), 
this correlation can be classified as a very weak 
correlation. 
 
4.4.2 Correlation between the size of family with the 
thermal comfort image of a certain building type 
Based on table 2 and table 3, the correlation between 
the size of family with the thermal comfort image of a 

certain building type is 0,175 for the building type of bus 
station; 0, 17 for the building type of traditional market; 
0,308 for school; 0, 199 for train station; 0, 222 for 
hospital. It is significant for two building types but 
insignificant for three building types. It means that the 
correlations are weak for two types of building and very 
weak for three types of building that have been studied. 
 

4.5. The personal and family income 
 
4.5.1 Correlation between the personal and family 
income with thermal discomfort experiences 
The contingency value of the correlation between the 
personal and family income with thermal discomfort 
experiences is 0,086 for personal income, 0,167 for 
family income and insignificant. According to Sugiyono 

(2000), this correlation can be classified as a very weak 
correlation. 
 
4.5.2 Correlation between the personal and family 
income with the thermal comfort image of a certain 
building type 
Based on table 2 and table 3, the correlation between 
the personal income with the thermal comfort image of 
certain building type is 0, 0723 for the building type of 

bus station; 0, 0689 for the building type of traditional 
market; 0,137 for school; 0, 073 for train station; 0, 065 
for hospital. It is insignificant for all of building types. 
Therefore the correlations are very weak for all types of 
building. 
According to table 2 and table 3, the correlation between 
the family income with the thermal comfort image of 
certain building type is 0,17 for the building type of bus 

station; 0,172 for the building type of traditional market; 
0,156 for school; 0, 207 for train station; 0, 157 for 
hospital. It is insignificant for all of building types. It 
means that the correlations are very weak for all types of 
building. 
 
4.6. Family status 
Family status classification is based on the status of the 

parent. There are two categories that are used, single 
parent or couple parent. 
 
4.6.1 Correlation between family status with thermal 
discomfort experiences 
The contingency value of the correlation between family 
status with thermal discomfort experiences is 0,0398 and 
insignificant. According to Sugiyono (2000), this 

correlation can be classified as a very weak correlation. 
 
4.6.2 Correlation between family status with the 
thermal comfort image of a certain building type 
Based on table 2 and table 3, the correlation between 
the family status with the thermal comfort image of 
certain building type is 0,0208 for the building type of bus 
station; 0,205 for the building type of traditional market; 
0,065 for school; 0, 005 for train station; 0, 081 for 
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hospital. It is insignificant for all building types. Therefore 
the correlations are weak for all types of buildings. 
 

CONCLUSION 
 

The results of the research have produced the following 
conclusions and recommendations, as below: 
• The individual social situation characteristic variables 

and the variable of thermal context in the past that have 
significant correlation with thermal comfort experiences 
in the past are the type of job and the type of dominant 
ventilation system in daily life. The correlation between 
thermal comfort experiences in the past with type of job 
is strong, and the correlation between thermal comfort 

experiences in the past with the thermal context in the 
past is weak. 

• Based on the first conclusion it can be seen that the 
type of job is the most important variable in the 
prediction of thermal comfort expectation of a building 
occupant. The second variable is the type of dominant 
ventilation system in the occupant’s daily life. 

• According to the second conclusion, it is recommended 

that in building design, the range of thermal comfort 
that will be a standard in design guideline must be 
carefully based on the type of job and the type of the 
dominant ventilation system in the daily life of the 
people who will live inside the building. 
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