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Abstract

All architectural spaces address a user, who reacts according to the architectural product, towards built spaces and
their environment. The environment is modified through the designing process and the environment triggers our
emotions hence it is a bidirectional relationship. The impact of spaces is significant on the users feeling and behavior.
Multiple factors impact our emotional response towards space. In the aspiration to design the built environment,
architects are continuously trying to create spaces that adhere to the users positively. Architects are designing
functional spaces that are user-oriented but don’t consider the user's emotion. Emotion is a qualitative parameter and
it varies from user to user to the different set up of spaces. In spite of these differences, the process of emotion being
evoked is universal. With the increasing demand for habitable spaces, users need multi-functional spaces that bridge
the psychological perception of the user to space. The inclusivity of spaces and emotional response of users have

been sparsely researched before. This research bridges the psychological perception of the user to space.

The research measures the qualitative parameter of the emotion of users to different spaces. Various parameters
of emotions to space are quantified with the help of expertise score weightage matrix method. Different sets of
space modules are created, and the user response is recorded considering the identified parameters of research.
There are various tangible and intangible parameters of a space that triggers emotions of a user; thus, every user
response is different in the same setup space as per their psychological perception. Hence, this research will
propose a different set of user responses to different set up of spaces. The inclusivity of spaces and emotional
response of users have been sparsely researched before. The scope of the research is limited to institutional
spaces- Open and closed spaces. This research bridges the psychological perception of the user to space. With
the help of this research, architects can design multi-functional spaces measuring the emotional response of the

users. This will indeed evolve a newer perspective of space in architecture.
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1.Introduction

Architecture design which once moved us was involved with spiritual satisfaction and wonder. It
touched us with a sense of beauty, intimacy, and memory and offered us an emotional platform to
which we can better understand the human collective to which we all belong. In this modern era,
designer-oriented spaces are being transferred to user-oriented spaces that consider the user's emotions

as well as the functions of the space, producing a multi-sensory space (Cho & Kim, 2017).
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Emotion is a qualitative parameter and it varies from user to user to the different sets of spaces. In
spite of these differences, the process of emotion being evoked is universal. Although user emotion
and their response towards space are critical, the amount of research done on user emotion and their
responses are very little in the architectural domain. More research is focused on the perception of
architecture by the user and their psychological response towards space; however, this research
focuses on quantifying the qualitative parameter of the user’s emotion to different spaces. This paper
takes the past approaches of measuring emotions a step further by developing a new method of
quantifying user emotions called score weightage matrix method. Parameters of space are identified
and are ranked with the help of experts. Different sets of institutional space modules are created and

the user response is recorded considering the identified parameters of the space.
2. Literature Review

The parameters that defines the emotion and the emotional response were analyzed through the study
of different research papers and the following parameters were derived. Each of these parameters help

us to understand the user’s emotional response towards a space.
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Figure 1 Literature review table

2.1. Basic Models of Emotion

A basic model of emotion has been selected. This model describes the conditions which evoke the

emotions with the use of three underlining key variables: stimulus, concern and appraisal.
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Figure 2 Basic model of emotion

2.1.1 Appraisal

According to appraisal researchers, all emotions are preceded and evoked by an appraisal (Smith

& Lazarus, 1990). An appraisal is a method of automatic evaluation of an impulse for one’s well-
being. Other than the product itself, the personal significance of a product causes emotions because
appraisals mediate between products and emotions, different individuals who appraise the same

product in different ways will feel different emotions (Smith & Lazarus, 1990).
2.1.2 Concern

Every emotion hides a concern that is, a more or less stable preference for certain states of worlds
(Frijda, 1986). The point of reference in an appraisal process is regarded as a concern. Thus, the
significance of a stimulus for our wellbeing is determined by an appraised concern match or mismatch:
stimuli that match our concerns are appraised as beneficial, and those that mismatch our concerns as
harmful. The same principle applies to architecture: a building evokes an emotion in the user only if it

is appraised as relevant to a person's concern (Frijda, 1986).
2.1.3 Stimulus

Any perceived change has the potential to evoke an emotion. This can be some event, e.g. someone
saying something to us or encountering something in space (Frijda, 1986). Other than actual events

hypothetical events also have the potential to evoke emotions.
2.2. Emotional Response

People respond emotionally to stimuli or situations in various ways, not just one fixed way; thus, there
is no one standard method for the measurement of emotions. (Cho & Kim, 2017). Before one can
measure emotions, one must be able to characterize emotions and distinguish them from other states

and unfortunately, this is a problem that currently belongs to those yet unsolved (Desmet, 2003). At
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present, the psychologist's most favored solutions are to say that emotions are best treated as a
multifaceted phenomenon consisting of several components (lzard, 1977) (Lazarus, 1980). These
components are - behavioral reactions (e.g. running or seeking contact), expressive reactions,
physiological reactions, and subjective feelings (Desmet, 2003). These multi-componential responses
of emotions act as a tool for the measurement of user emotion and also helps to consider their

applicability in designing spaces.
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Figure 3 The Conceptual Framework of Measurement of Emotion in a Space

2.2.1. Behavioral Reaction

Emotions initiate behavior in the form of action tendencies such as approach, inaction, avoidance and
attack (Arnold, 1960). Fear makes one want to run; love makes one want to approach (Frijda, 1986).

Emotional states can be linked to action dispositions (Frijda, 1986).
2.2.2. Expressive Reaction

Expressive reaction for example, smiling is the facial, vocal and postural expression that accompanies
the emotion (Cho & Kim, 2017). Each emotion is associated with a particular pattern of expression for
example, anger is accompanied by a fixed stare, contracted eyebrows, compressed lips, brisk
movements, and usually a raised voice almost shouting (Ekman, 1994)(Darwin, Murray, & Street,
1872).

2.2.3. Physiological Reaction

The physiological reaction induces changes in the body which goes through as a response to an
emotional event and these changes include increase/decrease of heartbeat and breathing rates, body
temperature and pupil dilation, among others (Beuzekom, 2006). It is the change in automatic nervous

system which accompanies emotions.

JETIREC06093 |Journal of Emerging Technologies and Innovative Research (JETIR) www jetir.org 787


http://www.jetir.org/

© 2018 JETIR December 2018, Volume 5, Issue 12 www.jetir.org (ISSN-2349-5162)

2.2.4. Subjective Reaction

Each emotion involves a specific feeling which is a basic, irreducible kind of material element
(Titchener E. , 1908). Refers to the fact that the individual is aware of the emotional episode and can
describe it through the use of a rich emotional lexicon to easily communicate his response to certain
stimuli for example, feeling happy or feeling inspired (Beuzekom, 2006).

3. Methodology

To verify the framework proposed for the measure of user emotion in an institutional space, some

parameters were developed.
3.1. Emotion

An emotion is a complex psychological state that involves four main types of emotional responses: a
Subjective Response, a Physiological Response, a Behavioral Response and an Expressive Response.
(Ekman, 1994)

Six basic human emotions that are universal throughout human cultures are considered for recording

the response towards any space i.e. Happy, Sad, Anger, Disgust, Surprise, and Fear. (Ekman, 1994)
3.2. Space Parameters

Space parameters were developed are the general parameters of any space which stimulates the user’s

emotion.

Light: - Light is measured in lux. It varies from space to space and helps to initiate the activities and
reciprocates the human resources with respect to the emotions.

Area: - Area is the 2-dimensional amount of space that an object occupies. Area is measured in square

units such as square centimeters, square feet, square inches, etc.

Temperature: - The temperature of a space tells about the thermal comfort. Thermal comfort is the
condition of mind that expresses satisfaction with the thermal environment and is assessed by

subjective evaluation

Color: - Colors are a powerful communication tool and can be used to signal action, influence mood
and even influence physiological reactions (Motto Cosmos, n.d.)
Ventilation: - Better indoor/outdoor air quality for better function of a space.

Volume: - Defines the volume of space with respect to the activity/event performed in that space.
Sense of Belongingness: - Belongingness means the comfort level of a space.

Sense of Security: - Person feel secure in a defined space.
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3.2.1. Spaces

In this research Institutional spaces are taken into consideration. These include Open and
Closed spaces around the campus.

SPACES
OPEN CLOSED
| PARKS | LECTURE HALL
COURTYARDS STUDIO
|  FooD COuRT | WORKSHOP

The strategy of the research is to firstly prioritize the user emotions with respect to space and then define
their response based on the personal interviews done with the users. A method for the measure of human
emotions in any space was developed. Two scales were constructed for measuring the emotional response
types in space: one for the weightage of the spaces and the other for the ranking of the space parameters.
The method is called Score Weightage Matrix Method. The ranking of the space parameters required the
expertise in the related field to indicate their responses to the parameters by ranking them from a scale of
10 according to their preference. The parameters being: Light, Area, Temperature, Color, Ventilation,
Volume, Sense of Belongingness and Sense of Comfort as shown in Fig.4. Space weightage also required
the users to rate the spaces according to their preference using a scale of 10 and the spaces Open Spaces:
Food Court, Sunken

Park, Fashion Block Courtyard and Closed Spaces: Studio, Lecture Rooms, Workshops as shown in
Fig.5.

3.1.1. Space Modules

Six different space module sets are created to measure the user's emotion of space. Before creating
space modules, the parameters of space developed were floated to the experts of the related field for
their ranking out of 10 via google forms and emails. The expertise ranking would help to quantify the

emotions stimulated by experiencing the space.

20 university students, aged 18 and over male/female, were selected in unbiased way for the
experiment. Participants were architecture students with similar background and experiences. At first
stage they were required to give weightage to the spaces mentioned above out of 10 according to their
preferences. At last sets of six different spaces were created considering the ranking of space
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parameters by the experts with regards to the user emotional response. The second stage was personal
interaction, for the recording the user response considering the identified parameters of space and
given circumstances/situations. Based on the proposed framework, situations and questionnaires were
prepared for different spaces and the users were supposed to respond to the given spaces by

highlighting the parameters of space. The detailed table with results is included in the next section.
4. Results

User’s emotional response in different spaces were recorded and then measured using the Score

Weightage Matrix method and the results are as follows.
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Figure 4. Measure of happiness for different spaces for males

Figure 4. shows the level of happiness for the different spaces for males. Amongst open spaces, males
are most happy in Food Court followed by Sunken Park and the level of happiness is least in
Courtyard Fashion Block. Amongst closed spaces, the level of happiness is maximum in Studios

followed by Workshops and least in Lecture Halls. Lecture Hall is the space in which the happiness
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Figure 5. Parameters preferred for food court by males when happy

Figure 5. shows the parameters that affect the happiness levels for males in Food Court. The
abundance of Light is the most significant factor contributing to happiness followed by proper
Ventilation. Volume and Sense of Belongingness were the least important parameters which

contributes towards male’s happiness.
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Figure 6. Parameters preferred for Studio by males when happy

Figure 6. shows the parameters that affect the happiness levels for males in Studio. Proper Lighting

conditions and Ventilation contributes the most towards male’s happiness followed by and proper area

suitable for studio activities. Sense of Security does not add much to the level of happiness for males.
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Figure 7. Preference of Open and Closed spaces for males when Happy

Figure 7. shows that the level of happiness for males is more in Open Spaces as compared to Closed
Spaces.
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Figure 8. Measure of sadness for different spaces for males

Figure 8. shows the level of sadness for the different spaces for males. Amongst closed spaces, the

level of sadness is experienced maximum in Workshops and among open spaces in Food Court.
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There is a very slight difference between the level of sadness amongst open spaces. Some parameters
in each of these spaces resulting in the trigger of sadness level for males.

WORKSHOP

MALE
Figure 9. Parameters preferred for workshop by males when sad
Figure 9. shows the parameters that affect the level of sadness for males in Workshops. Poor
Ventilation in the workshop is the parameter that contributes most to the sadness level. Improper
lighting conditions, poor Colors & Sense of Security are the parameters that contribute significantly
towards the level of sadness. Volume is the least important parameter which contributes towards

male’s sadness.
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Figure 10. Preference of Open and Closed spaces for Males when Sad

Figure 10. shows that the level of sadness for males is more in Closed Spaces as compared to Open
Spaces.
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Figure 11. Measure of happiness for different spaces for females
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Figure 11. shows the level of happiness for the different spaces for females. Amongst open spaces,
the level of happiness is highest in Food Court followed by Courtyard Fashion Block and is least in
Sunken Park. Amongst closed spaces, happiness level is maximum in Studios followed by Workshop

and least in Lecture Halls. Lecture Hall is the space in which the happiness level is the lowest among
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Figure 12. Parameters preferred for studio by females when happy

all other spaces.

STUDIO

&
‘;\\9'
&

-

#
N O
&

»

5 S & &
< 4o\’ 4

Qé-\ A
& &
& C &

&
L, 4(0

&

FEMALE

Figure 12. shows the parameters that affect the happiness levels for females in Studio. The abundance
of light contributes maximum towards the happiness level for females. Proper Ventilation and Area
sufficient for the activities to be performed are also significant parameters contributing to the levels
of happiness. There is a very slight difference among the other parameters which shows that all the

parameters for Studio are significant to achieve satisfactory levels of happiness.
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Figure 13. Parameters preferred for food court by females when happy

Figure 13. shows the parameters that affect the happiness levels for females in Food Court. Proper
Ventilation contributes the most towards female’s happiness followed by an abundance of Light
(natural/artificial) and Area sufficient for the activities to be performed. Volume, Sense of Security

and Sense of Belongingness are the least contributing parameters.
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FEMALE
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Figure 14. Preference of Open and Closed Space for Females when Happy

Figure 14. shows that the level of happiness for females is more in Open Spaces as compared to

Closed Spaces.
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Figure 15. Measure of sadness for different spaces for females

Figure 15. shows the level of sadness for the different spaces for females. Amongst closed spaces, the
level of sadness is experienced maximum in Workshops and among open spaces in Sunken Park. Food

Court is the space in which sadness level is the lowest among all other spaces.
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Figure 16. Parameters preferred for workshop by females when sad
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Figure 16. shows the parameters that affect the level of sadness for females in Workshops. Poor
Ventilation in the workshop is the parameter that contributes the most towards the sadness level.
Improper Lighting conditions, insufficient Area and poor thermal comfort also add to the sadness

level.
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SUNKEN PARK

Figure 17. Parameters preferred for sunkén parleby females Wheh sad

Q

Figure 17. shows the parameters that affect the I&waL of sadnes$ for females in Sunken Park.
Improper Lighting conditions (all time of the days) mostly at night, contributes the most towards
the sadness level. Poor Ventilation, especially during the summer season and less Area for the
activities to be performed, are also significant factors. There is a slight difference between
Thermal Comfort, Sense of Security and Sense of Belongingness but anyways contributing to the

cause. Volume does not contribute anything in this case.
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Figure 18. Preference of Open and Closed Space for Females when Sad\

Figure 18. shows that the level of sadness for females is more in Closed Spaces as compared to

Open Spaces with a very slight difference between both.
5. Conclusion and Discussion

In the aspiration to design the built environment, architects are continuously trying to create spaces
that adhere to the users positively. The motive behind creating such spaces is that these must awake
in the user favorable emotions that promote the activity for that space. The proposal is to provide
future architects with an experimental modal to be incorporated into the design of the architectural

space. This research will allow the designing of multi-functional spaces that are more inclined
towards achieving user needs at an emotional level for a better life quality for the inhabitants.

This will indeed evolve a newer perspective of space in architecture.
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In this research, the review of multidisciplinary literature is done which talks about the user’s
emotional response and the various methodologies of measurement of emotion/emotional response
were studied. Based on the study of measurement of emotion, a new method (scales) is developed for
the measurement of the user’s emotional response carrying forward the approach of the past. To
verify the proposed method, space parameters are identified and ranked with the help of expertise,
different sets of institutional space modules are created, and the user response is recorded based on
personal interviews. The results showed that the user’s response to all space module sets was
different. User’s responded emotionally to how each space was designed for the purpose it was built.
The results also showed the parameters which triggered the emotional response towards that space
and how these parameters lead to the formation of a response. Further, the result proves that users

experience different emotional stimuli in regard to the different sets of space modules.

Consequently, the result of this research also proves the potential of the proposed method for
measuring the user’s emotions and their emotional response. The proposed research method
offers a better understanding of environmental stimuli, user’s emotion, with respect to situation

in interaction with any space and the process by which it is obtained.

The strength of the research is the emphasis on the inclusivity of spaces and the emotional
response of users which have been sparsely researched before. The research also measures the
qualitative parameter of the emotion of users of different spaces which is a new perspective in
emotion research, rather than concentrating only on the architectural components of a space. This
research bridges the psychological perception of the user to space. This research is focused not
only on the emotional expression of space but also on what factors the emotion of the users
depends. This research would contribute to the development of the emotional aspects of

architecture in the near future.
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7. Appendix
Appendix |

Space modules are created for the six different spaces and the user response was recorded based

on the personal interview questions.

PARAMETERS OF SPACE_SUNKEN PARK (2.2) o | o
EMOTIONS LIGHT (1.6) | AREA (1.4) _[TEMPERATURE (1.5]] COLOR (1.2) |ENSE OF SECURITY (0.§ VENTILATION (1.8] | VOLUME (1) |NSE OF BELONGINGNESS ({ ratinG | RANKING FOR
STUDENTS )COE: RATINGEORE ’ﬂ RATING PCORE !! RATING BCORE !5 RATINGEORE RATING BCORE ’5 RATING BCORE (5| RATING m RATING Lot L
MALE HAPPPY
SAD

ANGRY
SURPRISE
FEAR
DISGUST
FEMALE HAPPPY
SAD

ANGRY
SURPRISE
FEAR

USER

SUBJECTIVE

DISGUST
MALE HAPPPY
SAD
ANGRY
SURPRISE
FEAR
DISGUST
FEMALE HAPPPY
SAD
ANGRY
SURPRISE
FEAR
DISGUST
MALE HAPPPY
SAD
ANGRY
SURPRISE
FEAR
DISGUST
FEMALE HAPPPY
SAD
ANGRY
SURPRISE
FEAR
DISGUST
MALE HAPPPY
SAD
ANGRY
SURPRISE
FEAR
DISGUST
FEMALE HAPPPY
SAD
ANGRY
SURPRISE
FEAR
DISGUST

BEHAVIOURAL

PHY SIOLOGICAL

EXPRESSIVE
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Appendix Il

Space ranking parameters required the expertise to indicate their responses from a scale of
10 according to their preference.

FOR FACULTIES
S.NO PARAMETERS OF SPACE DESCRIPTION SCORE (10)
Light is measured in LUX. It varies from
A LGHT spacle_to space an.d helps to initiate the
activites and reciprocates the human
resources w.r.t the emotions.
Area is 2 dimensional amount of space that
g ARER an object.occupues. Area is meas.ured in
square units such as square centimteres,
square feet, square inches, etc.
The temperature of a space tells about the
thermal comfort. Thermal comfort is the
C TEMPERATURE condition of mind that expresses satisfaction
with the thermal environment and is
assessed by subjective evaluation.
Colors are a powerful communication tool
5 COLOR and can be used t? signal act|on,'|nﬂl.|'ence
mood and even influence physiological
reactions.
B i i lity f
£ VENTILATION etter |ndoor/out.door air quality for better
function of a space
F HEIGHT Def.m.es the volume of a sp.ace w.r.t the
| activity/event performed in that space
G SENSE OF Belongingness means the comfort level of a
BELONGINGNESS space
H SENSE OF SECURITY Person feel secure in a defined space
NOTE:- To be rated according to the preferences. Rating to be done in a way that the total of
parameters should be 10. (A+B+C+D+E+F+G+H=10)
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