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Background and Objectives: Job satisfaction and improving employee
performance due to direct relation with individual and environmental factors is one
of the most important issues in optimizing the industrial environment. Since the
main lever of decreasing or increasing productivity is human resources, one of the
issues that will engage the leading managers in the coming decade is trying to
increase employee productivity. Regarding the disposal of some affairs to the
private sector and lack of adequate health supervision, in some cases we witness an
increase in this disorder in our country. The physical environment of the built
environment affects mental health directly and indirectly, meaning that the physical
environment, such as the residence and workplace, is a place for human life and
some of its psychological effects are unknown.

Methods: The purpose of this research is to explain model optimization model
of labor and industrial environment through architectural standards. This research is
an applied research. In this research, the opinions were gathered through interviews.
Then using grounded theory and open, axial and selective coding, the model was
developed. In the following, confirmatory factor analysis was used to examine the
validity of the items by lisrel software.

Results: The results showed that indices such as environmental and physical
ergonomics, visual contrast of space, environmental psychology, spatial separation
of space, attention to voice and color are influential.

Conclusion: Psychological comfort is an inevitable aspect of user satisfaction
studies. These findings help designers, architects, planners, and facility managers to
develop workplace design principles.

Keywords: labor, industry, architecture, job satisfaction, environmental
psychology
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Extended Abstract

Background and Objectives

Today, although people spend significant hours
of their lives in built environments, however,
they are not aware of the direct impact of
environmental factors and landscapes around the
built environment on mental health [1]. On the
other hand, the production and evaluation of
usability and convenience of this product require
several studies by researchers. Job satisfaction is
one of the most challenging organizational
concepts and the basis of many management
policies and policies to increase the productivity
and efficiency of the organization [2]. Although
a lot of research has been conducted on job
satisfaction, organizations pay less attention to
this issue; one of the factors influencing the
providing services to customers is the level of
job satisfaction of employees in such
organizations. Customer satisfaction in an
organization (employees) is one of the
development criteria to satisfy customers outside
an organization (customers and citizens). An

organization  with  significantly increased
satisfaction of its employees has high
productivity —and  efficiency.  Therefore,

determining the status of individual and
environmental factors affecting job satisfaction
and increasing employees' productivity in
industrial environments can lead to better
planning to improve the workspaces [8].
Although several types of research have been
conducted on job satisfaction, this study aimed
to investigate the relationship  between
architectural criteria and psychological comfort
and improving the work environment for
workers. Therefore, this study tried to find a
model for architectural criteria to increase the
productivity of factories. The purpose of this
study was to develop design principles of an
industrial work environment to job satisfaction
promote of workers from an architectural
perspective. The job satisfaction level of
employees in industrial environments is
considered; given that such research has not

been done on employees and factory
environments so far, we investigated the effect
of the architectural criteria on the growth and
increase of workers' job productivity. Job
satisfaction along with high levels of the general
health of workers leads to better performance,
reduces occupational accidents, and thus
increases the productivity of the organization.
According to estimates by the International
Labor Organization, 2.34 million people die
each year due to work-related accidents and
ilinesses, and 314 million suffer from
occupational injuries [16]. Workers are
constantly interacting with environmental factors
during performing the various tasks in the
workplace; these factors affect their health,
comfort, and performance, and if they lead to a
decline in productivity and low performance can
cause losses and profits for any company or
industry.

Methods
This study aimed to identify the relationship

between employee job satisfaction and
architectural criteria. This is an applied
exploratory study. The statistical population of
this research includes a group of workers
working in workshops and industrial factories in
Tehran. The samples were selected among the
factories and workshops of Shams Abad
Industrial Town using a simple random
sampling. Data were collected using a
guestionnaire distributed between 450 workers
and 20 specialists in the architecture field. The
validity of the questionnaire was assessed using
consulting with specialists and professors of
architecture, and the necessary corrections were
made. Then, the desired model was developed
using grounded theory and open, axial, and
selective coding methods. The reliability of the
guestionnaire was evaluated by the KMO
method. The data processing results were
measured using SPSS and LISREL software by
designing various statistical tests, and the
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findings were categorized. It was found that
there is a direct and significant relationship
between job satisfaction and architectural
criteria.

Findings

The findings of this study indicate that in the
overall design of the causal section, the
geometric order of the workshop, space
proper design, engineering design of sheds,
facilities, workshop architecture, lighting,
roof sound insulation, floor sound insulation,
attention to sound factor, the presence of
flowers, plants and green environment, visual
factors, color and furniture, and interior
layout should be considered. In connection
with the axial phenomenon, it is necessary to
pay attention to indicators such as visual
contrast of the space and proper ventilation
system, visual segmentation of the workshop,
graphic signs, and the condition of the
workshop windows. Concerning strategies, a
perceptual sense of space, appropriate
materials, and observance of regulations are
important. Concerning the basic factors of the
proper use of natural energy, concerning the
interveners, some indexes such as
environmental psychology and practical
separation of space and with the
consequences, environmental and physical
ergonomics, design ergonomics, thermal
insulation of the building, profitable
production line, proper welfare facilities and
services, proper temperature maintenance and
workshop layout are effective in this field.
Psychological comfort is an inevitable aspect
of user satisfaction studies. These findings
help designers, architects, planners, and
facility managers to develop workplace
design principles.

Discussion
1. Open coding
In this type of coding, the concepts within

the interviews and the documents are
classified based on their relationship to
similar topics. The result of this step is to
summarize the information obtained from the
interviews and documents into concepts and
categories that are similar to these questions.
The criteria were considered in several
categories including lighting, furniture and
interior layout, color, visual factors, the
presence of flowers and plants and green
environment, visual segmentation of the
workshop, graphic signs, geometric order of
the workshop, environmental and physical
ergonomics, ergonomics in design, attention
to sound factor, thermal insulation of the
building, status of workshop windows,
profitable production line, floor sound
insulation, roof sound insulation, proper
thermal protection, proper space design,
environmental sound insulation, proper
ventilation system, Silo engineering design,
workshop  layout, appropriate  welfare
facilities and services, proper use of natural
energy, facilities, workshop architecture,
regulation, visual contrast of space,
appropriate materials, perceptual sense of
space, environmental psychology, and
practical separation of space, according to the
questionnaire distributed among workers who
worked in several different industries of the
country regarding open coding and according
to the relationship between different concepts
extracted from the questionnaire in several
categories.

2. Axial coding

The purpose of axial coding is to create a
relationship between the generated categories
(in the open coding stage). In fact, at this
stage, the sub-categories resulting from open
coding are classified into several general
categories according to their thematic
relationship with each other, so that they can
be seen in summary form (Table 1).
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Table 1. AXial coding

causal condition General category (paradigm)

Causal condition

Axial conditions

Underlying factors
Interfering conditions

Strategies

Consequences

3. Selective coding

Geometric order of workshop, proper space design, silo engineering design,
Facilities, workshop architecture, lighting, furniture and, interior layout, Color,
visual factors, the presence of flowers and plants and green environment, attention
to sound factor, floor sound insulation, roof sound insulation

visual segmentation of the workshop, graphic signs, condition of workshop
windows, proper ventilation system, visual contrast of space

Proper use of natural energy

Practical separation of space, environmental psychology

Observance of rules, appropriate materials, perceptual sense of space
Environmental and physical ergonomics, ergonomics in design, thermal insulation

of buildings, profitable production line, maintain proper thermal condition,
workshop layout, amenities, and services

the central category to other categories, provides

Selective coding based on the results of open the relationships in the context of a narrative,
coding and axial coding is the main stage of and modifies categories that need further
theorizing. In this way, it systematically relates improvement and development (Figure 1).

Figure 1. Selective coding and research model

By distributing the questionnaires and receiving software, and the first stage of exploratory factor
the results, the data were entered into SPSS analysis was performed (Table 2).
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Table 2. KMO and Bartlett test

Meyer-Kaiser 0.663
Chi-square 1.3114

Bartlett'stest  pegrees of freedom 317
Significance level 0.000

In this study, the KMO sampling adequacy index
has been used to investigate the necessary
conditions for factor analysis. Based on the test
results shown in Table 2, the KMO test result
with a value equal to 0.663 shows that the
relevant data can be reduced to several
underlying and basic factors. Also, the result of
the Bartlett test is 1.311E4, which is significant
at the level of one percent error, indicating that
the correlation matrix between items is not a
single matrix. That is, there is a high correlation
between the items within each factor, and on the
other hand, there is no correlation between the
items of one factor and other items. Therefore, it

can be concluded that there is a significant
relationship between the items of this variable,
and it is possible to discover a new structure of
data and a new structure has been formed.
Therefore, factor analysis is allowed.

Since the research measurement model is
reflective, the tests for the research are reflective
which are as follows:

Homogeneity test

Confirmation of the validity of the research
assessment tool is required through the
confirmatory factor analysis (CFA) technique
before modeling the structural equation in order
to the research hypotheses test (Table 3).

Table 3. Results of confirmatory factor analysis (CFA) for questionnaire items

Row Very high
1 Geometric order of the workshop 0.945 5.080
2 Proper design of the space 0.571 3.294
3 Silo engineering design 0.677 2.499
4 Facilities 0.570 2.270
5 Workshop architecture 0.710 3.885
6 Light and brightness 0.807 3.904
7 Furniture and interior layout 0.585 4.373
8 Causal conditions Color 1.294 12.805
9 Visual factors 0.713 6.746
10 Existence_of flowers, plants and 0617 8.555
green environment
11 Pay attention to the sound factor 0.596 5.326
12 Floor sound insulation 0.503 5.588
13 Roof sound insulation 0.783 9.378
14 Ambient sound insulation 0.597 7.087
15 Visual segmentation of the 0554 7.108
workshop
16 Main phenomenon Graphic signs 0.538 5.635
17 Status of workshop windows 0.580 6.081
18 Proper ventilation system 0.744 6.293
19 Visual contrast of space 0.683 5.949
20 Basic factors Proper use of natural energy 0.693 6.703
21 Intervener Space practical separation 0.571 4.304
22 conditions Environmental psychology 0.645 3.207
23 Strategies Observance of regulations 0.661 6.187
24 Suitable materials 0.661 6.187

125



Iranian Journal of Ergonomics | Fall 2021

25 Perceptual sense of space 0.716 8.151

2 Enwronmental and physical 0.755 8.945
ergonomics

27 Ergonomics in design 0.563 4.688

28 Building thermal insulation 0.593 4.808

29 Profitable production line 0.534 5.814

30 Consequences Maintain proper thermal condition 0.617 16.953

31 q Workshop layout 1.031 27.808

32 Prop_er welfare facilities and 0.594 4.950
services

Conclusion factors of the proper use of natural energy, in

Human resource architecture requires studying
and determining the architecture of the current
human resources of the organization. The
purpose of the human resource architecture is to
highlight the human aspect of the organization
by employing qualified people in terms of value
creation and unique knowledge in the
organization in accordance with its missions and
strategies, in such a way that people can use
their unique knowledge to value creation, not
only in the form of a specific job but also in the
framework of the missions and organization
goals. Currently, some research has been
conducted on job satisfaction. However, this
study aimed to investigate the relationship
between architectural criteria and psychological
comfort and improve the work environment for
workers. In this study, open coding, axial
coding, and selective coding were performed,
respectively and sub-indicators were identified
and placed on the chart. In the design of causal
part, the factors of workshop geometric order,
space proper design, silo engineering design,
facilities, workshop architecture, light and
brightness, floor sound insulation, roof sound
insulation, pay attention to sound factor, the
existence of flower, plants, and green
environment, visual factors, color, furniture, and
interior layout. In the axial phenomenon, it is
necessary to pay attention to indicators such as
visual contrast of the space and proper
ventilation system, visual segmentation of the
workshop, graphic signs, and the condition of
the workshop windows. Concerning the basic

relation to the interveners, some indexes such as
environmental  psychology and  practical
separation of space and concerning the
consequences, environmental and physical
ergonomics, design  ergonomics, thermal
insulation of the building, profitable production
line, proper welfare facilities and services,
proper temperature maintenance and workshop
layout are effective in this field.

Since this research is one of the few studies
in the field of job satisfaction and architectural
criteria, it is recommended to examine the
broader dimensions of architectural criteria in
different statistical communities. This study was
carried out on the workers in Tehran industrial
environments, there were some limitations for
data collection taking into account their
workspace. We hope that the findings of this
study will help designers, architects, planners,
and facility managers to develop workplace
design principles.
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