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Abstract

Evaluation research in Western countries shows that soundscape perception and work
behaviour in anen-plan office are negative due to uncontrolled sound levels and diminished
visual and acoustic privacy. This condition resulted in a noteworthy diminution in employee
performance and comfort. Most offices in large cities, including those in Indonesia, also follow
the trend of adopting an open-plan system. For this reason, it is necessary to conduct further
studies in the local environment. Contextual experience is a key aspect in indoor soundscape
studies, of which subjective evaluation is an important part. This study further investigates the
causal relationship between contextual factors related to space usage and personal and
demographic aspects on psychological, expectation, soundscape perception, and work
behaviour aspects. The questionnaire survey was conducted on full-time employees at six

administrative offices on two university campuses in Surabaya. Partial least squares structural




equation modelling (PLS-SEM) was used to analyse statistically the collected data and to test
the formulated hypotheses. The results reveal a significant path from personal and
demographical to psychological, which has the highest timated t value of 9438 and is
supported by a significance level of p < .0l (to01>2.58). Social-cultural characteristic
indicators, namely, societal values and lifestyle, have the highest loading and consequently
have a large influence on soundscape perception and work behaviour in the local environment.
This results in certain work behaviour reflected in the reactions, responses, soundscape

preferences, and activities of employees working in the local environment, which differs from

that of those residing in Western countries.
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1. Introduction

In recent years, research related to soundscapes has been widely applied to indoor
spaces. Researchers have started to describe how people experience, understand, and interact
with indoor soundscapes in the context of their residences, workplaces, and other indoor spaces
[1]. Several researchers have discussed the soundscape perception of certain types of buildings,
such as residential buildings [2-5], offices [6-8], libraries [9,10], maintenance facilities [11-
13], study rooms [14], historic buildings [15,16], restaurants [17], shopping centres [18,19],
public transport spaces [20] and educational facilities [21].

In the development of office buildings, the open-plan concept has become the dominant
interior design strategy. The open-plan system, without walls and partitions,one of the most
popular workspace layouts and is preferred by business owners over conventional layout types.
Open offices are becoming pulzur because of lower building costs due to reduced partitions

required, lower rental costs due to increased employce density, case of customization and better




access to natural lighting. Cubicles can be easily reconfigured at minimal costto meet changing
nceds. In open office studies, the work environment has been studied in terms of the number
of partitions, partition height, space density, and openness. An open-plan office is believed to

enhance cooperation, and social relations, facilitating communication between individuals,

groups and even entire departments. feedback, solidarity and knowledge sharing among

employees. In addition, open olTices pm\-'idc‘mmmml'dliun for a large number of employees
by reducing individual workspaces [22]. However, the open-plan system, which is popularly
adopted in Western countries, often shows acoustic conflicts due to unsatisfactory acoustic
performance results [23,24]. Generally, there is a negative impact related to indoor soundscape
assessments due to reduced visual and acoustical privacy, as well as controlled sound levels,
which then lead to a significant decrease in employee satisfaction and performance outcomes
[25].

One of the primary causes of worsened soundscape conditions is low speech privacy,
in which employees find it difficult to concentrate due to unwanted voices and the prospect of
being overheard [26]. Conversational sounds are the noise source that particularly interferes
with cognitive performance, especially during reading and memorizing activities [27-30].
Memorizing activities are more sensitive to conversational disturbances than calculation-
related tasks [31-33]. Similarly, the sound of individuals circulating within the corridor
between cubicles and telephone rings often become irritating distractions [30,34,35]. e
decline in cognitive performance reaches its peak when other conversations are audible and
not because of the volume of the conversation.issati sfaction with the negative impact of a
workspace soundscape can harm individuals in terms of health (physical and psychological),
comfort, well-being and job satisfaction [36.37]. Soundscape conditions with ontrolled

sound levels are the most frequent source of dissatisfaction among all other negative

parameters [38]. To address these problems, several researchers have tried to provide a solution




to the acoustic design by performing adequate speech control. Various solutions were carried

out, such as extending the distance between the cubicles, utilizing acoustical damping materials
on the ceiling and walls, installing partitions between cubicles, and applying a noise-masking
system [39-42].

fﬁces in major cities around the world, including those in Indonesia, have begun to
adopt an open-plan layout. The results of measuring the objective acoustic parameters based
on ISO/DIS 3382-3:2012 [43] on six cases of administrative offices on two university
campuses in Surabaya show that the majority of acoustic conditions tend to be noisy. The
results of field measurements show that the noise criterion is > 40, the reverberation time is >
0.6 sec., and the ech transmission index is > 0.50 above the standard, so employee
performance may be disturbed due to the clarity of colleagues’ voices. The calculation results
of A-weighted sound pressure level (SPL) of speech at 4 m from the sound source are above
the standard 48 dB- A. The distraction distance exceeds the standard 5 m.c spatial decay rate
of the A-weighted SPL of speech is below the standard 7 dB-A. This shows that the usage of
sound-absorbing materials in the interior elements and cubicle partitions within the six offices
is not functioning optimally because most of the absorption coefficients of the interior elements
used are below 0.15. This condition is similar to the results of studies in Western countries [27-
30.44], indicating that the majority of office typologies on an open system tend to be noisy.
The negative impacts of soundscape conditions may lead to dissatisfaction and health issues
(physical and psychological) and interfere with employees’ cognitive performance, as is the
case in Western countries [44]. Therefore, the soundscape perception and work behaviour in
the open-plan offices in Surabaya must be verified. Individual experiences and social-cultural

effects can have different influences on soundscape perceptions and work behaviour in the

local environment.




Indoor soundscape analysis is still in the embryonic stage; thus, some gaps exist within
the models and factors associated with standardization [45]. By reviewing many literature
studies [9,46-51] and ISO 12913 series guidelines [52-54], it is possible to investigate and
develop, and perhaps also revise or integrate, the indoor soundscape factors and methods based
on the case and local culture. The ISO 12913 series contains standards for evaluating
soundscapes from numerous aspects, such as definitions and frameworks, data collection
methods, and data analysis [52-54]. Since the three standards are published for urban
soundscape principles, indoor soundscape standards still need to be studied promptly and
developed further in an exceedingly specific scope [45]. The study of contextual factors related
to causal relationships between variables has not been examined or tested in detail. Therefore,
this study is very important to reidentify the contextual factors associated with the six
administrative office cases in Surabaya, considering the interactions among contextual factors
and assessing the effect of each category on soundscape perception and work behaviour within
the local environment.

To assess the interactive effects among contextual factors, it is very important to
develop a conceptual framework to reflect the soundscape perception and work behaviour in
an open workspace in the local environment. The analytical technique usingtructural equation
modelling (SEM) is considered the most appropriate to assess the interactive effects between
variables and has been validated in a similar study [16]. Through ial least squares structural
equation modelling (PLS-SEM), the categories in the conceptual model, which are latent
constructs, are observed and measured. This multivariate statistical method can be used to infer
the categories of the conceptual framework [16].

1.1. Contextual experience factors: A literature review

The first variable of the indoor soundscape system is the assessment of space usage,

which consists of three defining and distinctive dimensions, namely, preference, usage




frequency, and time spent factors [9,50]. Therefore, it is necessary to consider space usage
assessment in this study and develop it according to the literature findings and case study
testing. Preference is a key aspect in terms of space usage because it indicates whether a user
likes or dislikes a certain space. If the space is not likeable, then it will not be utilized by the
people [50]. For this reason, the analysis of a person's tendency to like/dislike a workspace
should be evaluated first. The term spatial preference is considered in this study because it is
related to the workspace and the perception of a healthy work environment in the contextual
experience of the user. Second, usage fequency is important to consider in this study because
it is not solely associated with time [45,46] but is also related to frequent or infrequent user
activities in cubicle and is associated with noise disturbances; therefore, it may carry a
significant correlation, according to the study [9,50]. Third, a study [56] clearly shows that
noise disturbance and longer time spent indoors have an effect on users’ perception and
contextual experience. For that reason, this study also considers the time spent within the
workspace, because the length of time a person is in the workspace (and exposed to noise) will
have an effect on the user's perception and experience.

The next most important basic characteristic to consider in this study is to classify the
sample population through demographical factors. Therefore, different user profiles might
mirror different soundscape perceptions and behaviours [9,50]. The study of Dokmeci and
Kang focused on individual physiological characteristics associated with age, gender, and
social-cultural characteristics that reflect the background and behavioural patterns of the
sample cluster respondents. The study shows that the most common questions are related to
education, cultural background. and cultural characteristics [50]. A different study [45]
develops it into personal and demographical factors, which include aspects of individual
characteristics and social-cultural characteristics. The study [45] focuses on a conceptual model

from [51], which includes personal and demographical information such as age, gender,




personal characteristics, sociocultural differences, health conditions, and lifestyle, which are
believed to have an effect on soundscape expectation and preference. Questions related to
personal and demographic factors show a very large variety. Given the different contexts, the
individual characteristic aspect in this study is presented more comprehensively and divided
into twa parts. The first part is used to look at the respondent's profile through personal attribute
data grouping, which includes age, gender, educational background, work type, job position,
seniority in the company, seniority at work, and years of service. The second part is used to
examine the personal characteristics through introversion, extraversion, noise sensitivity, and
user's health condition data taken from the study [57]. Similarly, it has been argued [45.46.50]
that it is necessary to emphasize investigations related to cultural background. Cultural
differences and social and lifestyle backgrounds must be considered to understand the factors
that influence soundscape perception [4.7]. Therefore, e social and cultural context will
verify the human activity system [58]. The social aspect is extremely useful in expressing
culture through societal values and lifestyles to visualize the mjnclsct,ctions, and behaviour
of people or groups of people in certain environments [59]. This shows that detailed aspects
related to social-cultural characteristics, including societal values and lifestyle, related to this
study require further investigation and consideration. These two aspects can be used to
understand a certain group of users, situations, and the local environment [59], which may
influence soundscape perception and human behaviour.

Contextual factors related to psychological categories are developed in more detail
within some studies [4546], including sensation, attention, mood during listening, past
experiences, and expectations that can affect soundscape perception and behaviour (user
reaction and response to the acoustic environment and soundscape preference in an area). It is

necessary to consider the evaluation results on audial sensation, audial attention, mood, and

past experience of users in this study and carry out the research according to the literature




findings and case study testing. The four dimensions become the basis of expectations for a
place and the effect (positive/negative, pleasant/disturbing) on people's evaluation of the
soundscape. Ultimately, the results can be reflected through one's behaviour (reaction,
response, soundscape preference, activity) in the local environment (45 46]. This is important
to consider in indoor soundscape studies, as suggested by Ref. [60], because the results of
soundscape preferences can be different in different places.

The categorization considered for this study is based on the literature findings

[9.45.,46,50] and case study testing. It has been adapted and rearranged to integrate the cultural
context within the local environment. This can be useful to improve understanding and

facilitate an appropriate and efficient evaluation tool for future researchers to obtain more
accurate results. The categorization (latent constructs) includes space usage, personal and
demographical, psychological, expectation, perception and work behaviour factors (refer to
Table 1).

Table 1. Observable variables based on a summary of the literature
tent Constructs Code Observable Variables on Contextual Factors References

Space Usage Factors:
Spatial preference sU1 You prefer to use the workspace provided by the
institution to do individual or collaborative work
with colleagues
su2 You prefer to use the workspace provided by the
institution because of the healthy work
environment.
5U3 You prefer to use the workspace provided by the [9.45.46.50]
institution because the physical environment is
comfortable (light, air circulation, sound, thermal,
humidity).
5U4 You prefer to use the workspace provided by the
institution because you can control the phy sical
environmental conditions (light, air circulation,
sound , thermal, humidity) to make you feel
comfortable.
- Usage frequency sus You frequently use the provided cubicle to do
(8N idual work as well as collaborative work
(working in groups, talking on the phone,
interacting with colleagues ).
Su6 You frequently use the provided cubicle because
the position of your cubicle is comfortable.
su7 You frequently use the provided cubicle because
the equipment in your cubicle is complete.
- Time spent SuUg The proportion of working time in the office is
spent mostly (90%) in your workspace. [9.4546,50,56]
su9 The proportion of working time in the office is
spent mostly (90%}) in your cubicle.

[9.45.46,50,55,56]




Personal and Demographical Factors:

A. Individual Characteristics:
- Introversion

- Extraversion

- Noise sensitivity

- Health condition

IC1
1C2
1C3
1C4
IC5
IC6
1C7

IC8

1Co

B. Social-Cultural Characteristics:

- Societal values

- Lifestyle

Psychological Factors:
- Auditory sensation

- Auditory attention

- Mood

- Past experience

Expectation Factors:
- Expected sound

- Expecled place
- Expecled control

- Expecled behaviour

SC1

PS1

ps2

PS3

P54

PS6

PS7

PS8

PS9

PS10

PS11

PS12

PS13

PS14

PS15

PS16

Generally, is it accurate that you are shy.
Generally, is it accurate that you are quiet.
gmlly, is it accurate that you are friendly.
nerally, is it accurate that you are talkative.
You are sensitive 1o noise.
You are still energetic after a long day at the office.
You can still concentrate after a long day at the
office.
Overall, your physical health condition is still
good, even though there is noise disturbance in the
office.

Overall, your psychological health condition is still
good, even though there is noise disturbance in the
office.

Generally. you can tolerate the noise conditions in
the workspace or cubicle.

Generally, you can tolerate the noisy behaviour of
colleagues in the workspace or cubicle.
Generally, you are familiar with the noisy
condition in the work environment.

Generally, you are familiar with the noisy
behaviour of colleagues in the work environment.

You feel comfortable when colleagues speak
clearly near your cubicle.

You find it easy to work in a noisy workspace all
the time.

You can still focus (concentration) despite noise
interference from equipment in the work
environment.

You can still focus (concentration) even though
there are distractions caused by your colleagues’
activities in the work environment

You often feel enthusiastic in your acoustic
environment.

You often feel energetic in your acoustic
environment.

You feel comfortable about the noise conditions in
the workspace.

You feel comfortable about the working conditions
in the workspace.

You feel comfortable about the noise control in the
workspace.

You feel comfortable with the behaviour of your
colleagues in the workspace.

You feel comfortable with the activities of your
colleagues in the workspace.

You feel comfortable about the voice information
obtained in the workspace (phone calls, colleague
convcrsalions.announccmcnls).

The expected sound in the workspace meets your
expectations.

The expected workspace condition meets your
expectations.

The expected noise control in the workspace meets
your expectations.

The expected colleague behaviour in the workspace

[0.4546.50,57]

[9.45.46,50,58.,59]

[46,61]

[46.62]

[1745,63]

[4547 65.66]

[9,17.454649.50,63.67]




meets your expectations.

- Expectled activity PS17 The expected colleague activity in the workspace
meets your expectations.
- Expecled information PS18 The expected voice information in the workspace

(phone calls, colleague conversations, or
announcements) meets your expectations.
Perception Factor:
- Soundscape perception PS19 Overall, n your opinion, you feel comfortable with
the acoustic environment in your workspace or [945.50.61]
cubicle.
Work Behaviour Factors:

- Reaction WBI1 You feel undisturbed by the noise in the work
environment .

WB2 You don't have to anticipate distractions in the 19:46.50.61]
work environment.
- Response WB3 You aren’t (physically)due 10 noise
disturbance at the end of the working day. [46.68,69]
WB4 You aren’t sed (psychologically) due to noise
disturbance at the end of the working day.
- Soundscape preference WBS You prefer a ‘peaceful” or *tranquil” working
environment.
WB6 You prefer a ‘lively” or ‘exciting’ working [17:46.60.63]
environment.
- Activity WB7 Overall, m your opinion, the noise problem does [17.63]

not interfere with your daily work activities.

1.2. Theoretical model of contextual factors on open-plan offices

The study’sn objective is to develop a model and validate the results of an indoor
soundscape questionnaire specifically for open-plan offices, which was adapted and developed
from a previous study [9,45,46,50]. For this reason, it is necessary to examine the dependence
of the psychological, expectation, soundscape perception, and work behaviour factors on space
usage and personal and demographical conditions based on the user’s experience in a local
environment where cultural values and social effects also play a part. The main research
question is how space usage and personal and demographical factors, especially social-cultural
characteristics related to societal values and lifestyle, affect soundscape perceptions and work
behaviour in the local environment.

A theoretical model is designed to assess the causal relationship between space usage
and personal and demographical experiences and the user's psychological condition before

assessing its impact on employee expectations, soundscape perceptions, and reactions (which

10




are reflected in work behaviour). Based on the literature review [9.45.464950,51.,56,60], the

subsequent theoretical model is proposed (refer to Figure 1).

« -
o WES

N s Perception Work Behaviour,
9 WES

P58 b
WE?

Expectation

Figure 1. A theoretical model for the interaction of contextual factors

The hypotheses on the contextual experience factors within the local environment are
proposed as follows:
Hypothesis 1: 'Space usage' significantly influences 'personal and demographical'. The
tendency of an individual to like/dislike space should be analysed first [9.50] because it will
affect the health and well-being of the people. Operationally, one's satisfaction with space
usage is indicated by his or her satisfaction with the arrangement of the physical environment
and is closely related to occupational health and safety [70,71].
Hypothesis 2: 'Space usage' significantly influences 'psychological'. Preferences regarding
likes/dislikes of space, usage frequency, and time spent by users within the workspace are
important factors in the assessment of indoor soundscapes because they can affect the

psychological condition and user experience in the local environment [9,50.,56].
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Hypothesis 3: 'Space usage' significantly influences 'expectation'. Expectations are related not
only to sound sources, but also to place, control, behaviour, activity, and sound information
that the user expects to be in the room [49].

Hypothesis 4: 'Personal and demographical' significantly influences 'psychological'. Personal
and demographical information is important for the soundscape because it characterizes the
users of a place [45]. Thus, personal and demographical characteristics, especially aspects of
societal values and lifestyle that are typical in the local environment [59], can have an impact
on the psychological condition of users.

Hypothesis 5: 'Personal and demographical' significantly influences 'expectation'. Personal
and demographical information (such as gender, age, individual characteristics, health
conditions, lifestyle, and social-cultural characteristics) have an impact on soundscape
expectations and preferences [45.51].

Hypothesis 6: 'Psychological' significantly influences 'expectation'. People base their
decisions on their informational backgrounds in previously visited locations that are
comparable to the current location. Expectations for a place are mostly established from the
user's psychological experiences [45].

Hypothesis 7: 'Expectation’ significantly influences 'soundscape perception’. Expectations are
related not only to sound sources but also to place, control, behaviour, activities, and
information that users expect. When the six dimensions meet expectations (positive), then the
user's perception becomes positive even though there are disturbing noises [49]. Expectations
have an impact on how people perceive and assess soundscapes and whether they conclude
that the soundscape is pleasant or unpleasant [45].

Hypothesis 8: 'Soundscape perception' significantly influences 'work behaviour'. The whole
process begins with expectations, followed by perceptions, and ends with reactions such as

behaviour-oriented actions [45,50]. If a person is in a different location or performing a

12




different activity, the outcomes of their preference for sound may be ditferent [60].
1.3. Research methodology: Triangulation method for soundscape evaluation
Postpositivist philosophy and deductive reasoning are used to frame the study's
epistemological viewpoint and to assess the hypotheses that were derived from the literature.
Similar methods have been applied to investigations of indoor soundscapes [9.46.50,61.72],
especially in the case of open-plan offices [24,25,29]. This study adapts the post-occupancy
evaluation (POE) methodology to carry out an integrated evaluation by looking at the
relationship between spatial experience, soundscape perception, and work behaviour in which
the user is a key element. POE can be used for a structured data collection process to assess the
relationship between physical element and social ditferences [46]. POE was adapted and
carried out in three stages which buildon one another by conveying information to the next
stage from the collected data of the previous stage. First, the indicative stage includes
observation (spatial and behavioural) and sonic measurements as the basis for further research.
Measurement of sonic characteristics and physical environment is useful for identifying
environmental conditions. Second, the investigation stage is adapted to the conditions of
COVID-19 including giving Gabo questionnaires, essays, interviews (related to space usage,
psychology, and social context) and architectural surveys (spatial and architectural design)
where users participate through interactive communication in the interviews. The second stage
information was evaluated and the results were used to develop the content of the Likert scale
questionnaire and interviews. These two phases (indicative and investigative stages) are useful
for the initial identification of spatial experience, soundscape perception and work behaviour
factors. Finally, the diagnostic stage is to conduct a soundsit (assessment in the cubicle) where
users fill out a Likert scale questionnaire and semi-structured intcrviews understand the
specific relationship between spatial experience, soundscape perception and work behaviour.

The last phase is an overall evaluation of the previous phase (indicative and investigative) and

13




everything is integrated to provide final confirmation which will lead to a more structured final
evaluation.
1.3.1. Site selection and architectural characteristics

The study by Kim and de Dear stated that open office system settings with icles
with high partitions, cubicles with low partitions and cubicles with no partitions often have
problems with ual privacy, sound privacy, and noise disturbance so that they can reduce
workspace satisfaction [29]. For this reason, it is necessary to confirm the six administrative
offices from two different campuses which also have the same setting system as the previous
study [29]: the General Administration and Personnel Bureau (abbreviated as GAP) with 11
employees, Student Atfairs Academic Administration Bureau (abbreviated as SAA) with 12
employees, Financial Administration Bureau (abbreviated as FAB) with 12 employees located
on Petra Christian University (abbreviated as PCU) campus. Directorate of Education
(abbreviated as DE) with 15 employees, Financial Bureau (abbreviated as FB) with 34
employees, and Directorate of Research and Community Service (abbreviated as DRCS) with
20 employees located on titut Teknologi Sepuluh Nopember (abbreviated as ITS) campus,
Surabaya, Indonesia (refer to Table 2).

The GAP, SAA, and FAB workspaces are on the 1% floor. Each workspace is separated
by a wall but can be connected through a corridor. All three workspaces have a cubicle with
low partitions type for employees and division heads. The photocopy room with the door
always open is shared. The GAP workspace is near the main entrance door access, photocopy
room, and toilets. Finishing materials are dominated by walls/glass, ceramic tiled floors, and
gypsum ceilings. The materials can be classified as low/medium absorbent for the indoor
frequency range. The DE workspace is on the 1* floor. using a cubicle with low partitions types

for employees and three cubicles with high partitions types for division heads. The photocopy

area is in the middle of the room and is shared. Finishing materials are dominated by
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walls/glass, ceramic tiled floors and gypsum ceilings, and are classified as low/medium
absorbent. The FB workspace is on the 2" floor, using a cubicle with a low partition type for
employees and division heads. The stairs are near the main entrance and exit. The photocopy
area is in the middle of the room and is shared. The television is placed on the wall near the
exit door and is always on. but no sound. The workspace is equipped with a pantry and prayer
room. Finishing materials are dominated by walls/glass, ceramic tiled floors and gypsum
ceilings. In this space, the absorption qualities of the finishing materials are low/medium. The
DRCS workspace is a relatively new building in comparison to the other five workspaces. The
workspace is on the 1* floor, using a cubicle with no partition type for employees and division
heads. The elevator line is near the main entrance. The photocopy area is in the middle of the
room and is shared. Television was placed near the main entrance as a means of public
information. The workspace is equipped with a pantry and storeroom. Finishing materials are
dominated by glass walls, ceramic tiled floors and panel acoustic on the ceiling so that the
absorption quality is classified as lower than the other five workspaces.
1.3.2. Population and sample size

The sample for this research included 104 permanent employees from six
administrative offices with an open system consisting of two personnel administration offices,
two student administration offices, and two financial administration offices from two
university campuses. The employees work full-time; 75-90% of them work in cubicle space
with low partition and high partition (for some division heads). The employees have clear job
descriptions and at least two years of working experience (indicating they have enough
experience being exposed to noise). The respondent data were holistically obtained through

observation. interviews, and documentation.
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1.3.3. Pilot study and questionnaire design

As a first step in introducing the respondents’ condition in the work environment of
each office case, Gene acoustique dans les bureaux ouverts (GABO Questionnaire) 2013 was
adapted and given to the respondents. The purpose of this survey is to learn respondents'
opinions on their physical workplace and how it affects them [73]. This instrument is useful
for complementing a sound environmental assessment in an open system workspace,
considering the feelings and well-being of employees. The GABO Questionnaire is an open-
ended questionnaire that allows employees to answer questions about their general views
according to the four dimensions related to the general information and work station, noise
environment of work area, relationship with noise in general, and self-assessment of health
[73]. The respondents’ self-assessment of each other's health and general noise served as a
guide for the researchers to assess variants of soundscape perceptions in the work environment
and to see whether each respondent was eligible to fill out the next questionnaire.

Respondent data collection (pilot study and main study) was carried out under special
conditions during the COVID-19 pandemic in 2021-2022 when some employees worked at
home while others worked in the office in shifts according to the institution's schedule so that
the number of attendees in the office is not optimal. For this reason, an essay was prepared to
help the respondents verbally recall an experience in the past (memory recall) by answering
several questions in writing. This allowed the respondents to organize their answers according
to their thoughts and memories regarding noise in the work environment when they were still
working as a full team before the pandemic. By using essay techniques followed by interviews,
they can re-explain the spatial experience. soundscape perception and work behaviour during
normal conditions so that this does not affect the generalization of the research.

Furthermore, an indoor soundscape closed questionnaire was specially designed for the

needs of an open-plan office. Closed questionnaires were considered suitable to accelerate the
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demand for quantitative data in assessing interactive effects among contextual factors. This
questionnaire was prepared to collect more complete and detailed data related to the contextual
experience of users in open system workspaces. This closed questionnaire consists of six parts

and uses a five-point Likert scale (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree;
5 = strongly agree). The scale was chosen because it made it easier for the respondents to

express their opinions (refer to Table 1). A literature review and preliminary interviews e
conducted to validate and refine the list of closed questionnaires identified.

The views of the pilot participants in cach office case were used to assess the
questionnaire list and look for information on whether the proposed Likert scale questionnaire
was appropriate for further use in research, whether the questions covered all possibilities
related to contextual factors, whether there were factors that can be added or removed trom the
questionnaire. Several aspects were deleted or combined, until finally 48 questionnaires were
formed which were adapted and rearranged regarding the factors to be tested for a complete
and detailed in situ questionnaire survey. Before distributing the questionnaire sheets, several
trials were conducted to determine the time required to complete the questionnaire and ensure
that the instructions and questions were clearly understood by the respondents.

1.3.4. Data collection

After briefly being introduced to the research objectives, the respondents were asked
to complete the GABO Questionnaire to identify the initial physical and mental conditions in
their work environment. Next, they were required to respond to questions in an essay to verify
their decisions and ensure that their responses were consistent with an in situ narrative
interview. In the next meeting, the respondents were given an indoor soundscape questionnaire
that was specially designed for the needs of an open-plan office (refer to Table 1). The results

of face-to-face contact from 104 surveys showed that 96 valid questionnaires were completely

completed (response rate: 92.31%). Each answer was checked and matched by conducting an




in situ narrative interview. This process started with general narrative questions that provoked
the respondents to relate their experiences of working as a full team before the pandemic. Data
in the form of stories of the respondents' experiences were obtained and examined to obtain
detailed research results.

1.3.5. Data analysis using the PLS-SEM technique
The partial least squares structural equation modelling (PLS-SEM) technique was

chosen as the data analysis method for this study. The PLS-SEM is one of several techniques

designed to develop theories and analyse causal models involving multiple constructs with
multiple measures [74-76]. Therefore, PLS-SEM is suitable for assessing interactive effects

and constructing predictive models among contextual factors.
The PLS-SEM is suitable for testing hypotheses with a limited sample size of
nonnormally distributed data [77,78]. The PLS-SEM is a more suitable tool for evaluating

more intricate models that contain several observable latent variables as well as reflective and

formative constructs [78]. The fundamental prerequisites for statistical analysis must be

satisfied by a sufficient sample. The data must have a minimum sample size of 30 and satisfy

conditions of the limit theorem. The sample size for this study is valid since it meets the
limit theorem and is appropriate for PLS-SEM statistical analysis, as evidenced by the fact that
96 of 104 respondents successfully completed the questionnaire.

In using PLS-SEM, the first thing to do is to build a relationship model between
constructs (i.e. categories of space usage. personal and demographical, psychological.
expectation. perception. and work behaviom')d their indicators. All constructs are measured
reflectively against their indicators and arc followed by model testing through reliability and
validity tests. The model reliability test used Cronbach's alpha, composite reliability, and rho-

alpha, while the model validity test used convergent validity (through factor loading and

average variance extracted) and discriminant validity (through Fornell & Lacker criteria, cross-
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loading and heterotrait-monotrait correlation ratio). Model testing is continued with structural

testing that establishes potential relationships among contextual factors. Structural testing is
examined for multi-collinearity using the wvariance inflation factor. Furthermore, the

significance test of the relationship (i.e. hypotheses 1-8) was performed using bootstrapping
analysis. Bootstrapping analysis was used to test the significance of all the path coefficients

[78]. All hypotheses of the data that were not normally distributed could be measured using
the bootstrapping analysis (refer to Figure 3). The t values are the coefficients of bootstrapping

analysis used to assess the path significance. Paths with t values of 1.65 (level of significance
= 10%), 1.96 (level of significance = 5%), and 2.58 (level of significance = 1%) were
considered significant for the two-tailed test [78]. addition to conducting a test of
significance, structural testing was further evaluated by estimating the effect sizes of contextual
factors. The effect sizes of several categories of contextual factors were further estimated_e
effect size () assessment is used to evaluate the substantive impact size of the exogenous
construct on the endogenous construct [78]. The effect es were calculated by assessing

changes in R* to determine the likelihood of interactive effects among contextual factors. The

result of the change in R? was used to calculate f> using Equation (1) as used in Ref. [78].

2 = (R%included - R%excluded) / (1- R2included) ()
where R’included and R’excluded are the R values of the endogenous constructs when the
selected exogenous construct is included or excluded from the model, respectively [78]. The
last step is using IPMA to measure the importance and performance of constructs on the target

construct (i.e. work behaviour) as used in Ref. [79].

2. Results
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2.1. Respondents' profile

e Statistical Package for Social Science (SPSS) was used to perform the descriptive
analysis of the respondent profiles. According to the findings, 29.2% of the respondents
worked in personnel administration, 26.0% in student administration, and 44.8% in financial
administration. In terms of job titles, most of the employees worked in administration (75%),
and the rest served as heads of divisions and deputy heads of administration (25%). The
dominant age range was 36-65 years (844%). and the rest were 18-35 years (15.6%).
According to gender, the majority consisted of female employees (56%), and the rest were
male (44%). terms of education level, the majority of employees were undergraduate
graduates (65.6%) and master graduates (12.5%). The rest were Diploma 3 and high school
graduates (21.9%). According to seniority in the department (the length of time an employee
has worked in the department), most had been working for >5 years (84 4%), and the rest had
worked for 1-5 years (15.6%). Meanwhile, in terms of seniority at work ( length of time an
employee has worked in a division within a department), most had been working for>5 years
(75%), and the rest had worked for 1-5 years (25%). Regarding work experience (the length of
time an employee has worked at the institution), they had been working for 16-25 years
(34.49%),26-35 years (25%),>36 years (6.3%), <5 years (12.5%), and 6-15 years (21.9%). The
work experience profiles of the respondents provide the needed data to assess the interactive
effects between contextual factors and evaluate theirimpact on daily comfort and performance.
2.2. Descriptive statistics and validity analysis

First, the data validity was evaluated using Cronbach's alpha (CA) from the closed
questionnaire and SPSS data analysis. A CA threshold > 0.700 is recommended for data
validity [78]. The overall CA assessment results indicated sufficient data validity (refer to

Table 3). The standard deviation and mean were calculated for each indicator. The mean scores

of the indicators underlying the constructs are used to rank them. If two indicators had the

22




same average value, their standard deviation determined their ranking. The indicator with the
lower standard deviation was ranked higher in this case. The mean scores and standard
deviations of the indicators are shown in Table 3. ‘The proportion of working time in the office
is spent mostly (90%) in your workspace’ is the top-ranking criterion of the space usage
construct. 'Generally, it is accurate that you are friendly' is the top-ranking criterion for the
personal and demographical construct (individual characteristic). ‘Generally, you can tolerate
the noise conditions in the workspace or cubicle’ is the top-ranking criterion for the personal
and demographical construct (social-cultural characteristic). ‘You can still focus
(concentration) even though there are distractions caused by your colleagues’ activities in the
work environment’ is the top-ranking criterion of the psychological construct. “The expected
workspace condition meets your expectations.’ is the top-ranking criterion of the expectation
construct. ‘Overall, in your opinion, you feel comfortable with the acoustic environment in
your workspace or cubicle’ is the top-ranking criterion of the soundscape perception construct.

"You prefer a 'lively' or 'exciting’ working environment' is the top-ranking criterion of the work

behaviour construct and the aspect with the highest mean score in categories.

Table 3. Descriptive statistics

. Mean Standard Overall
Code & Construct/categories Score Deviation Rank Cronbach’s Alpha
Space Usage (SU): 0.779
Su1 You prefer to use the workspace provided by
the institution to do individual or 4.11 844 4
collaborative work with colleagues.
su2 You prefer to use the workspace provided by
the institution because of the healthy work 423 827 2
environment.
su3 You prefer to use the workspace provided by
the institution because the physical 418 821 3

environment is comfortable (light, air
circulation, sound, thermal, humidity).
Su4 You prefer to use the workspace provided by
the institution because you can control the
physical environmental conditions (light, air ~ 4.11 928
circulation, sound, thermal, humidity) to
make you feel comfortable.
Sus You frequently use the provided cubicle to do
individual work as well as collaborative work 391 941 &

tn
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(working in groups, talking on the phone,
interacting with colleagues).

SuU6 You frequently use the provided cubicle
because the position of your cubicle is
comfortable.

su7 You frequently use the provided cubicle
because the equipment in your cubicle is
complete.

SU8 The proportion of working time in the office
is spent mostly (909%) in your workspace.

su9 The proportion of working time in the office
is spent mostly (90%) in your cubicle.

Personal and Demographical:
Individual Cla:clerislics (1C)

IC1 Generally, is it accurate that you are shy.

IC2 Generally, is it accurate that you are quiet.

IC3 erally, is it accurate that vou are [riendly.

IC4 enerally, is it accurate that you are talkative.

IC5 You are sensitive to noise.

IC6 You are still energetic after a long day at the
office.

IC7 You can still concentrate after a long day at
the office.

IC8 Owerall, your physical health condition is still
good, even though there is noise disturbance
in the office.

IC9 Overall, your psychological health condition

is still good. even though there is noise
disturbance in the office.

Social-Cultural Characteristics (SC)

SC1

sC2

sSC3

SC4

Generally, you can tolerate the noise
conditions in the workspace or cubicle .
Generally, you can tolerate the noisy
behaviour of colleagues in the work space or
cubicle.

Generally, you are familiar with the noisy
condition in the working environment.
Generally, you are familiar with the noisy
behaviour of colleagues in the working
environment.

Psychological (PS):

PS1

PS2

PS3

PS4

PS5

PS6

P57

PS8

PS9

PS10

You feel comfortable when colleagues talk
clearly near your cubicle.

You find it easy to work in a noisy workspace
all the time.

You can still focus (concentration) despite
noise interference from equipment in the
work environment.

Y ou can still focus (concentration ) even
though there are distraction caused by your
colleagues activities in the work environment.
You often feel enthusiastic in your acoustic
environment.

You often feel energetic in your acoustic
environment.

You feel comfortable about the noise
conditions in the workspace.

You feel comfortable about the working
conditions in the workspace.

You feel comfortable about the noise control
in the workspace.

You feel comfortable with the behaviour of
your colleagues in the workspace.
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PS11

You feel comfortable with the activities of
vour colleagues in the workspace.

PS12 You feel comfortable about the voice
information obtained in the workspace
(phone calls, colleague conversations, or
announcements).

Expectation:

PS13 The expected sound in the workspace meets
your expectations.

PS14 The expected workspace condition meets
your expectations.

PS15  The expected noise control in the workspace
meets your ex pectations.

PS16  The expected colleague behaviour in the
workspace meets your expectations.

PS17  The expected colleague activity in the
workspace meets your expectations.

PS18  The expected voice information in the
workspace (phone calls, colleague
conversalions, or announcements) meets your
expectations.

Perception:

PS19  Overall, in your opinion, you feel
comfortable with the acoustic environment in
your workspace or cubicle.

‘Work Behaviour (WB):

WEI You feel undisturbed by the noise in the
working environment.

WRB2 You don't have to anticipate distraction in the
work environment.

WB3 You aren’t tired (physically) due to noise
disturbance at the end of the working day.

WB4  Youaren't stressed (psychologically) due to
noise disturbance at the end of the working
day.

WBS You prefer a “peaceful” or “tranquil” working
environment.

WB6 You prefer a “lively” or “exciting” working
environment.

WB7 Owerall, in your opinion, the noise problem

does not interfere with your daily work
activities.

4.33

4.29

4.02

391

4.00

4.00

3.89

4.06

4.20

346

3.04

4.54

4.38

S11

724

976

858

816

930

14

149

0.895

(%1

1.000

0.879

(%1

2 3. PLS-SEM results: Estimation of the measurement model

PLS-SEM analysis was carried out using SmartPLS version 3.2.8 to evaluate the

interactive effects of the contextual factors and their effect on work behaviour. Good

convergent validity properties are indicated by the high value of the loading factor. Hair et al.

[80] suggested that the loading factor value should be 0.5. According to Chin [81], a loading

value of 0.50-0.60 is considered sufficient for research in the early stages of developing a

measurement scale. This study uses a loading value scale > 0.60 to ensure that the size of the

reflection is high. To determine the measurement model, factor loadings of indicators that are
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less than 0.60 are removed from the analysis. The factor loadings ranged from 0.60-0.95,
meaning that all items were good measures of their respective factors [81]. The results of a
valid and reliable measurement model are shown in Table 4.

r et al. [80] state that an average variance extracted (AVE) value of 0.5 indicates
adequate convergence. The latent variables capture at least half of the measurement variance.
All the factor loadings and AVE are > 0.50, which indicates valid data (refer to Table 3). The
composite reliability (CR) measure is a determinant indicator that indicates whether the
convergent validity is good or not. Hair et al. [80] state that CR 0.70 includes good iability.
The CR and Rho_A values are higher than the required 0.70 (refer to Table 3). This result
implies that the measurement model is reliable [79,80]. The interpretation of the CR and CA

scores is similar, with [79,81] suggesting above 0.700 as a benchmark.

Table 4. Results of the measurement model

Construct/cate gory Code Loading® AVEP CR* Rho_A¢ CAd
Space Usage SUs 0.789 0.697 0.873 0.800 0779
Su6 0.726
su7 0.781
Personal & Demographical IC8& 0.785 0.716 0.938 0.924 0920
1C9 0.809
SCl 0918
SC2 0.857
SC3 0.871
SC4 0.830
Psychological PS3 0.647 0.556 0.909 0.586 0 885
0.677
% 0.779
PS8 0.795
PS9 0.834
PS10 0.752
P511 0.752
PS12 0712
Expectation PS13 0.846 0.706 0.923 0.905 0895
P514 0.865
PS16 0.750
PS17 0.901
P513 0.831
Soundscape Perception PS19 1.000 1.000 1.000 1.000 1 000
Work Behaviour WB3 0.933 0.891 0.943 0.904 0879
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WB4 0.955
Items removed: indicators” factor loadings <0.6: SUL: SU2; SU3: SU4; SUR; SU9: 1C1: IC2: 1C3: IC4: 1C5; 1C6: 1CT; PS1:
2; PS5: PS6: PS15: WBI1: WB2: WB5: WB6; WBT.
* All item loadings = 0.6 show indicator reliability.
" All average variance extracted (AVE) > 0.3 suggeslcnn&enl reliability.
¢ All composite reliability (CR) and Eho alpha (RhoA) = 0.7 imply internal consistency.
9 All Cronbach’s alpha (Cﬁ 0.7 indicate reliability.

2.4. Assessment of discriminant validity

The measurement model was evaluated using variable cross-loading, the Fornell-
Larcker criterion [82], and the heterotrait-monotrait correlation ratio (HTMT) [78]. In terms of
cross-loading, all contextual factor indicators cl the highest loadings in the constructs they
were hypothesized to measure [83] (refer to Table 5, values in bold). According to the Fornell-
Larcker c:riterion,ch construct should have the highest correlation with itself [82,84] (refer
to Table 6, values in bold). The new HTMT criterion [85,86] to achieve discriminant validity
requires the HTMT score to be between the conﬁdgce interval values -1 and 1. All HTMT

56

correlations (refer to Table 7) confirm the results of the measurement model's adequacy in

terms of discriminant validity.

Table 5. Variable cross loadings

Variahle Space Usage ir;%;ild;:ilc al Psychological Expectation f;g:cl(:)ﬁ(i? ‘S;:;rakv iour
SUs 0.789 0271 0.398 0216 0094 0078
su6 0.826 0.372 0.482 0.355 0.251 0251
su7 0.781 0276 0.365 0.449 0.327 0.210
IC8 0.223 0.785 0.532 0.233 0428 0453
IC9 0.343 0.809 0.700 0.185 0454 0479
5Cl 0.340 0918 0.608 0.117 0.266 0.396
SC2 0.383 0.857 0.632 0.089 0.199 0.322
SC3 0.308 0.871 0.630 0.092 0270 0.460
S5C4 0.262 0830 0.571 0.170 0.180 0.343
PS03 0.377 0.547 0.647 0.079 0339 0.290
PS04 0.330 0.577 0.677 0.172 0405 0.287
PSO7 0.349 0579 0.779 1.030 0.257 0.268
PSOR 0.494 0512 0.795 0.260 0.345 0.289
PS09 0418 0611 0.834 0.163 0358 0.359
PS10 0.393 0.508 0.752 0.342 0.265 0.178
PS11 0.302 0.544 0.752 0.340 0310 0.196
PSI2 0.307 0472 0.712 0407 0.588 0413
PS13 0.235 0.086 0.239 0.846 0392 0.195
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PS14 0.424 0.160 0.239 0.865 0468 0.261

PS16 0.448 0274 0.387 0.750 0.161 0.096
PS17 0.357 0.118 0.227 0.901 0314 0.121
PS18 0.278 0.096 0.242 0.831 0472 0.151
pPS19 0.278 0.356 0.480 0.444 1.000 0473
WB3 0272 0433 0.398 0.157 0.399 0.933
WB4 0.164 9479 0.330 0220 0486 0.955

*Each indicator with a bold value had the highest loading on iis respective construct.

Table 6. Fornell-Larcker criterion test

Constructs/categories Expectation g::';ifjﬁe g::zlglafhical Psychological EQZ;Z ‘g:;r; four
Expectation 0.840

Soundscape Perception 0.444 1.000

Personal & Demographical — 0.172 0.356 0.846

Psychological 0313 0480 0.729 0.744

Space Usage 0415 0.278 0.371 0.499 0.801

Work Behavior 0.202 0473 0.484 0.382 0.225 0.944

Table 7. Heterotrait-monotrait correlation ratio (HTMT)

Constructs/categories Expectation i:;z‘;fige girn;\(:zlafhical Psychological E‘:i’; :::; ‘our
Expectation

Soundscape Perception 0455

Personal & Demographical — 0.200 0.369

Psychological 0.362 0.512 0.805

Space Usage 0.492 0.305 0.429 0.600

Work Behavior 0218 0.499 0.535 0.439 0.286

2.5. PLS-SEM results: Estimation of the structural model

The results of the reliability and validity test of the measurement model have met the

requirements so that the data can be used for the development of a structural model. Path

analysis is used to calculate the structural models, which assess the impact of the constructs
among themselves. A structural model was developed to assess the interactive effects between

categories and their impact on work behavimm@gure 2 depicts the structural model's results

of the contextual factors.
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Figure 2. Structural model of the contextual factor with path coefficient values

2.6.ssessment of the structural model

The significance of the hypothesis was determined using a structural model assessment.
First, variance inflation factor (VIF) was used to test multicollinearity in the structural
model. The small values of VIF corresponding to the variables suggest no collinearity problem
[87]. The multicollinearity test results indicate that minimum results are obtained because all
VIF estimation values are < 5.00, which means there is no multicollinearity problem [88.89].
Furthermore, coefficient of determination (R?) was used to assess the structural model,
which aimed to evaluate the tal effect size and variance described in the work behaviour
construct through the five categories. The R* of the work behaviour construct is 0.523, as
recommended by Ref. [90]. This ensures the statistical and practical significance of the
variance explained by the endogenous variable.
2.7. Validation of the hypotheses

The interactive effect t values of 3.552 for the path of 'space usage' to 'personal and
demographical'. 4.163 for the path of 'space usage' to 'psychological’. 2.927 for the path of
'space usage' to 'expectation', 9.438 for the path of 'personal and demographical' to
'psychological', 4.138 for the path of 'expectation’ to 'soundscape perception’, and 6.886 for the

path of 'soundscape perception' to 'work behaviour' was supported at the level of significance

p < 01 (tom > 2.58). In addition, the interactive effect t value of 1.709 for the 'psychological'
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to 'expectation’ path was supported at the level of significance p < .10 (to. > 1.65). However,

no level of significance supports the t value of 0.898 for the ‘personal and demographic to
expectation’ path (refer to Figure 3).

SUs

—~¥
PS03
J—.l'::—r SUB -~
TA—
3 < T /‘““ psta
- T ¥, U
SWE[USE? 4,963 — 27 235_:4 PEOT 115 J 5 0.000 v ML
5 24556
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90107,

Work Behaviour

Ics 358

v 9438 Wea

Figure 3. A bootstrapping analysis result of the structural model for contextual factors
2.8. Effect sizes estimation the structural model

Changes in the value of R’ wcrclimatcd by performing the PLS path analysis twice:
first, with an independent construct included that resulted in R%included; and second, with an
independent construct excluded that resulted in R%excluded. A construct's effect size is
categorized as ll effect if 0.02 < * <0.15, medium effect if 0.15 < {* < 0.35, and large effect
if =035 [78.91]. Table 8 shows e estimated values of f> for several paths. The effect sizes
of the 'space usage' path on the ‘psychological’ (f* = 0.149) and the 'space usage' path on the
'expectation’ (f2 =0.112) were considered small effects. Meanwhile, the 'space usage' path on
'personal and demographical' (f2=0.160), the 'psychological path on 'expectation’ (> =0.227),
the 'expectation’ path’ on 'soundscape perception’ (f* = 0245), and the 'soundscape perception’
path on ‘work behaviour' (f2 = 0.287) indicated medium effect sizes. The effect size of the
'personal and demographical' path on the 'psychological' (f* = 0.842) was considered large.

However, the 'personal and demographical' path on 'expectation’ can be ignored, as the value

of 2= 0009 is below the range of small effect ratings.
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Table 8. Path coefficient and hypothesis testing

Hy pothesized Path Standardized Beta  t values # values p values ﬁision
H1  Space Usage -> Personal and
Demographical
H2  Space Usage >
Psychological
H3  Space Usage -> Expectation 0346 2927 0.112 0004 Supported
H4  Personal & Demographical ->

0371 3552 0.160 0.000 Supported

0.265 4163 0.149 0.000 Supported

5
Psychological 0631 9438 0.842 0.000 Supported

H5 Persnnal‘& Demographical -> 0125 0.898 0,009 0370 Not Supported
Expectation

H6  Psychological -> Expectation 0431 1.709° 0227 0.000 Supported

H7 II::,xpe:cla‘lion > Soundscape 0444 4138 0245 0.000 Supported

erception
HE8  Soundscape Perception = 0473 6.886°" 0287 0.000 Supported

Work behaviour

According tof work behaviour = 0.523.
According to t values ***p < 01, m: 05, *p <.10.
According to *values, effect sizes are 0.35 (large), 0.15 (medium), and 0.02 (small).

2.9. Importance-performance map analysis (IPMA)

The importance and performance of the five categories to the target construct (work

behaviour) can be measured using importance—performance map analysis (IPMA). Figure 4
shows the tal effects describing the standardized path coefficients (importance or strength)
of the five constructs presented on the x-axis, while the average values of the performance of
the five constructs on the work behaviour construct are presented the y-axis. The
performance values are between 0 and 100 [92]. The construct that has the highest total effect
is the target r decision-making using the IPMA results. The results show that soundscape
perception has the highest total effect (0.473), with a performance of 71.615%. This means that
soundscape perception has a substantive impact on work behaviour in the local environment
and therefore deserves more attention from policy-makers and practitioners. The IPMA results
show another important category where expectation has an effect size of 0.210, with a
performance of 70.925% . Soundscape perception is identified as the effect that comes from
expectation (refer to Figure 3), which means that the result of IPMA implies an expectation-

perception-reaction relationship. The majority of employees' responses to noise sources in the

work environment do not interfere with their routine performance because the sounds are
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considered typical in office activities (positive expectations lead to positive perception and

result in nonreaction).

Importance-Performance Map
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Figure 4. An importance—performance analysis for contextual factors

3. Discussion
3.1. Path of 'space usage' to 'personal and demographical'

All previous research has demonstrated the significance of usage frequency in
investigations indoor soundscapes [50]. In the context of this study, the usage frequency
aspect related to case conditions was developed further than in previous studies [50,55,5693].
Usage frequency is assessed only in terms of time but also in terms of often or not often
employees use the cubicle provided by the institution (SU5-7). The majority of the employees
of the six office cases often use cubicles (75-90%). The activity frequency of using a cubicle
type with a high/low partition provided by the institution has proven tovc a significant effect
on the physical (IC8) and psychological (IC9) health conditions of employees. For example,
employees with higher positions such as head of the division, whose jobs are more complex

and require high concentration, often complain that noise disturbances and noisy activities and

behaviour of friendly colleagues (IC3) around them affect their physical and psychological
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condition. This is especially true if they are given a cubicle type with a low partition (1,100
mm in height) and are placed in the same room as other employees. Consequently, they become
unhappy and demand a more private cubicle.

This finding indicates that one's satisfaction with space usage, in an operational sense,
is closely linked with the subject’s satisfaction level with the physical environment
arrangement, as well as occupational health and safety [70,71]. For this reason, designers and
practitioners need to consider the size of the work demands, health, and employee well-being.
This is especially true for employees with higher positions, whose work is more complex and
requires high concentration, by providing visual and acoustic protection as recommended by
Ref. [95].

3.2. Path of ‘space usage’ to ‘psychological’

Physiologically (visual and audial), employees who often conduct their activities in the
cubicle and perform daily routine administrative work are not disturbed by the noisy conditions
around the cubicle. As seen in Table 1, employees can still concentrate even though there is
noise disturbance (PS3) and distraction coming from their colleagues' activities around the
workspace (PS4) (highest score). Psychologically, employees feel comfortable with routine
noise conditions in the work environment and are not disturbed by the noisy activities and
behaviour of colleagues in the work area (PS7-12). Both ‘you feel comfortable with the
behaviour of colleagues in the workspace’ (PS10) and “you feel comfortable with the activities
of colleagues in the workspace’ (PS11) indicate high scores (refer to Table 1). The noise
coming from office equipment and the ‘hustle and bustle’ of colleagues is. in fact, considered
mandatory by employces in creating a ‘lively’ and ‘exciting’ office atmosphere. Preferences
about space likes/dislikes, usage frequency, and time spent by users in the workspace are
important factors in the assessment of indoor soundscapes because they can affect the

psychological condition and user experience, such as studies [9,50,56].




Generally, the effect of an open workspace is inversely related to employee satisfaction.
The relationship is strongly influenced by acoustic disturbance and perceived privacy, as stated
in the study [96]. However, this finding shows that although the need for privacy to some extent
is very strong, in general, most employees prefer to work with colleagues around them rather
than being completely alone, as in Ref. [97]. Employees do not want a ‘peaceful’ and ‘tranquil’
atmosphere like in a meeting room because it can cause drowsiness. Some employees can even
follow a colleague's conversation and jump in while still working in a cubicle, as discovered
through this study. This shows that people's soundscape preferences can be different in
different places (context-based) and for different activities, such as studies [60]. Employees of
both campuses tend to pay more attention to the needs and comfort of architectural aspects
(66%), such as cubicle quality, cubicle position, completeness of equipment inside the cubicle,
and physical environmental conditions, compared to acoustic quality (34%). For this reason,
both institutions are advised to always involve employees in layout and fumiture design
(participatory design), as recommended [95], when planning a renovation in the future.

3.3. Path of ‘space usage’ to ‘expectation’

Expectations are related not only to sound sources butalso to place, control, behaviour,
activity, and sound information that the user expects to be in the room [49]. Both employees
who often conduct their activities in their cubicles and are faced with deadlines and employees
with higher positions such as division heads who usually have more complex jobs and require
higher concentration expect better acoustic quality (PS13) (e.g., no noise interference from
certain people, low volume, voice audibility when receiving a call, noise protection from other
rooms or divisions, noise control, and no interference from the activities and behaviour of
colleagues around the cubicle) and workspace or cubicle conditions (PS14). It this condition is
not met, they tend to look for a quieter space to complete their work, such as in a meeting room,

or work late to get a quieter workspace atmosphere. This is especially true for the head of
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division who is given the cubicle type with a low partition like general employees.
Furthermore, the head of the financial administration division demands an isolated space to
distance him/herself from the behaviour and activities of colleagues (PS16-17) and better
speech privacy (PS18) than other divisions. As a result, they expect the institutions to provide
cubicles with high partitions.

This finding shows that minimal noise interference from various sources becomes more
important when the usage frequency of cubicle is more frequent and the time spent in the
workspace is longer [56], especially for employees with higher positions. The level of privacy
required of employees may vary across job types and levels, as Ref. [98] suggested. Employees
with higher positions, whose jobs are more complex and require high concentration, expect a
physical environment with good acoustic quality and better conversation privacy. Therefore,
conversation privacy is strongly related to job satisfaction, as described in the study [96]. For
this reason, open workspaces that use the cubicle type with high partitions are suitable for
employees at the level of head of the division, especially in the financial administration
division, because they require a higher level of visual and audial privacy (speech privacy) than
administrative employees from other divisions, as in this study.
3.4.Path of ‘personal and demographical’ to ‘psychological’

The results of this study show that employees with daily routine work are not disturbed
by the noisy conditions around the cubicle. They are used to office noise and are able to tolerate
the noisy activities and behaviour of friendly colleagues (IC3 has the highest scare). They still
have good physical (IC8) and psychological (IC9) health after a long day at the office despite
being exposed to noise in the workspace. This finding shows that the social-cultural
characteristics, especially aspects of societal value (SC1-2) and lifestyle (SC3-4) of the
Indonesian people (represented by the city of Surabaya, Indonesia), which are believed to be

mainly communal, play a large part in the process. Employees always see themselves as part
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of a group to express harmony, sympathy, and empathy for others [7]. These characteristics
mean that e mindset, actions, and work behaviour of Western society can be vastly different
from those of their Eastern counterparts, which are loaded with social interaction, complex
relationships, high solidarity, togetherness, connectedness, cooperation, tolerance, close
relations, and comfort around others. As a result, employees with daily routine work can still
pay attention despite the office equipment noise or the audial and visual disturbances caused
by colleagues around the cubicle (PS3-4). Assessment of past experience related to noise
disturbance due to adjacent cubicle conditions, lack of noise control, and noisy activities and
behaviour of colleagues (PS7-12) suggest that the factors do not hinder employees from
carrying out their daily routines.

This conclusion is different from that in Western countries [23-25]. Several researchers
[99-101] have investigated and tried to provide solutions to reduce noise due to disturbing
acoustic conflicts in open workspaces by exercising adequate speech control [7]. Several
solutions were carried out, such as extending the distance between the cubicles part of the
workspace layout design, using acoustic-dampening atf:rials on ceilings and walls, installing
partitions between cubicles, and implementing a noise masking system [22,9699-101].
Findings based on a detailed examination of case studies strengthen Ref. [4,7,9.45 50], that the
social-cultural characteristics and habits of individuals or groups need to be considered before
studying soundscape perception in the local environment because they can affect the user's
psychological condition. The assessment of societal values and lifestyle aspects as proposed in
this study can be used to understand a specific group of users, situations, and the local
environment as recommended [58,59].

3.5. Path of 'psychological' to 'expectation'
The results of this study show that employees do not experience difficulty concentrating

on work, even though there is noise from office equipment (PS3) and activities and noisy
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behaviour of colleagues (PS4). This condition is shown through the results of the past
experience assessment (PS7-12), where employees with daily routines feel comfortable doing
activities in the cubicle, and their performance is unaffected. The expectation of a place consists
mostly of the user’s experience because people make decisions using background information
taken from similar places [45]. Consequently, expectations of the sound sources in the office
(PS13), workspace and cubicle conditions (PS14), behaviour (PS16) and activities of
colleagues (PS17), and voice information (PS18) are mainly positive. Since the six dimensions
meet the user’s expectations, it is possible that the user's perception is not negative even though
there are disturbing sounds [102] and that such a thing is considered a common occurrence in
an open-plan office. Furthermore, expectations of workspace or cubicle conditions indicate the
highest score. This implies that employees expect architectural conditions related to
workspaces and cubicles to receive better attention from institutions. Acoustic matters such as
sound sources in the workspace, ease of noise control, noisy behaviour and activities of
colleagues, and sound information are expected to receive less attention from employees. This
result appears to be different from previous studies [23-26], where open-plan offices, which
are popularly adopted in Western countries, often show acoustic conflicts causing a significant
decrease in employee satisfaction and performance outcomes.

This finding shows that social-cultural characteristics related to societal values and
lifestyle also influence the psychological condition and expectations of users. The study [103]
states that Indonesian people are used to being in a noisy urban soundscape. This condition
causes the urban lifestyle to be carried over to indoor soundscapes. It can affect the
psychological condition and expectations of employees in the local environment because
expectations are largely formed from users’ past experiences [45].

3.6. Path of ‘expectation’ to ‘soundscape perception’
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Expectations are related not only to sound sources, butalso to place, control, behaviour,
activities, and the information that users expect. When the six dimensions meet expectations
(positive), the user's perception becomes positive, even when disturbing noises are present [49].
he results of this study suggest that the sounds around the office cases, which include people's
working activities (e.g., keyboard tapping, opening/closing drawers), machine operations (e.g.,
ventilation, PCs, printers, calculating machines), and the sound of people passing by near the
cubicle, do not interfere with the employees’ work activities in the administrative offices.
Employees claim that the sounds are common in any workspace and therefore are not
considered a problem (positive expectation -> positive perception). Employees of both
campuses with certain jobs that require higher concentration feel more disturbed by noise from
the activities and behaviour of colleagues (84.16%) than noise from sounds present in the work
environment (15.84%). Employees’ expectations of sounds that commonly appear in an office
based on contextual experience cause the soundscape perception to be positive. As a result,
they are neither disturbed nor annoyed by it. This situation appears to be different from
previous studies [30,34,35]. On the other hand, sources of noise in the form of telephone rings
(unanswered calls), slammed doors, construction noise from the vicinity (intermittent noise),
certain people's voices, and overheard conversations can be seen as annoying. This is especially
true with counting jobs (cashier and financial administration) and data input (front desk and
cashier) because it can interfere with cognitive work concentration (nonexpectations ->
negative perception). If an unexpected noise suddenly appears (nonexpectations), the
soundscape perception becomes negative, resulting in negative reactions such as feelings of
momentary annoyance or disturbance.

This finding shows that the evaluation of the expectations related to the sounds
expected by users of workspaces and cubicles in an open-plan office is a fairly important initial

assessment because it can affect employees’ perception of the soundscape in the work
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environment [45]. Differences in position, type of work, need for concentration, and speech
privacy also contribute to differences in the expectations and perceptions of employees'
soundscapes in open workspaces.

3.7. Path of ‘soundscape perception’ to *work behaviour’

The whole process begins with expectations, then perceptions, and ends with reactions
such as behaviour-oriented actions [45,50]. The results of a person's preference for sound can
be different if they are in different places or for different activities [60]. Employees' perception
of noise does not interfere with their performance (PS19). As a result, the majority of
employees (90.63%) with daily routines did not complain of physical fatigue (WB3) or
psychological stress (WB4) due to noise caused by the activities and behaviour of colleagues
in the workspace (positive expectations -> positive perception -> positive response) (refer to
Fig. 4). In terms of soundscape preference, employees prefer a “lively” and “exiting” local
environment (highest score, refer to Table 1) to a “peaceful’ and ‘tranquil’ environment, as
discussed [60]. In their opinion, a quiet workspace can cause boredom and drowsiness.
Additionally, employees cannot solve work problems alone; they need help, attention, and
recognition from their colleagues. Even if they deem some distractions harmful. they can still
tolerate the condition because it comes from their coworkers, whom they consider brothers and
sisters. This means that to understand a person's reaction or response 10 noise, it is necessary
to investigate their past experience and expectations, in addition to acoustic indicators and
noise values.

This finding shows that noise in the work environment of the office case is believed not
to influence the daily routines of employees. A noisy environment is even preferred by

employees in general. Thus, it can be understood that the findings of previous studies [104]
state that the cognitive performance of respondents decreases in a high-noise environment

compared to a low-noise environment; respondents experience a greater increase in (psychic)
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stress from before to after-work sessions at high noise levels compared to low noise levels; and

respondents' self-assessment of fatigue (physical) effect and decreased motivation when

working in a high noise environment compared to a low noise environment are not proven in

their daily routines in the open-plan office cases in Surabaya.

4. Conclusions and recommendations

This study evaluated the predictive model among contextual factors and assessed the
interacting effects. A special open-plan office questionnaire for indoor soundscapes evaluation
was administered to comprehensively investigate and reveal causal relationships among
contextual factors in the local environment. The significance of the structural model of the
contextual factor built and was proven through the PLS-SEM statistical approach. The study
findings highlight that soundscape perception and work behaviour depend not only on the
acoustic characteristics of a workplace, but also on the auditory perception, which is influenced
by physiological, psychological and social-cultural characteristics (especially societal value
and lifestyle aspects) in the local environment. The results of the assessment of soundscape
perceptions and work behaviour in the office case were founcl be significantly different from
those in Western countries. This proves that cultural differences between the East (represented
by the city of Surabaya) and the West play an important role in indoor soundscape evaluation.
Therefore, it can be concluded that social-cultural characteristics, especially those related to
societal values and lifestyle in the local environment, must be considered in future indoor
soundscape assessments. Societal values and lifestyles should be the focus of policy-makers
and practitioners. These two aspects are important factors and need to be included in the
process of evaluating user experience, particularly in discussing the possibility of establishing

standards, developing policies and guidelines regarding noise, and studying indoor

soundscapes in the local environment in the future.
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Currently, topics related to multi-cultural and cross-cultural studies are needed, given
the lack of these topics research, especially in other cities with diverse cultures. The initiative
can have a large impact on how policies are developed, especially in enhancing people's quality
of life and well-being. Considering the outcomes of this study, to determine more about cultural
differences as a factor that influences soundscape perception and obtain a strong conclusion,
similar future research can consider the context of the workspace by integrating other cultural
groups. Finally, to understand the extent of the influence of social-cultural characteristics on

soundscape perception, further empirical studies and similar cross-cultural studies can be

carried out in Asian cities within culturally diverse countries for comparison purposes.

CRediT author contributions statement

Hedy C. Indrani: Conceptualization, Methodology, Investigation, Data curation, Formal
analysis, Validation, Visualization, Writing - original draft, Project administration. Sri Nastiti
N. Ekasiwi: Writing - reviewing and editing, Funding acquisition, Supervision. Dhany

Arifianto: Software, Writing-reviewing and editing, Supervision.

Declaration of competing interests

The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.
Acknowled gements

The authors would like to acknowledge the support from Directorate of Research,
Technology, and Community Service, the Ministry of Education, Culture, Research and

71
Technology Republic of Indonesia (Grant No. 3/EI/KPPTNBH/2021 and Grant No.

66
008/E5/PG.02.00.PT/2022). The authors thank Drs. Jani Rahardjo, MBA, PhD, for his

41




guidance in statistical analysis. The authors also gratefully acknowledge the Vibration and

Acoustics Laboratory, Department of Engineering Physics, Institut Teknologi Sepuluh

Nopember in Surabaya, for its collaboration in indoor acoustics analysis.

References

(1]

(8]

F. Aletta, A. Astolfi, Soundscapes of buildings and built environments, Build. Acoust.
25(3)(2018) 195-197, https://doi.org/10.1177/1351010X18793279.

S. Torresin, R. Albatici, F. Aletta, F. Babich, J. Kang, Assessment methods and factors
determining positive indoor soundscapes in residential buildings: a systematic review,
Sustainability 11 (2019) 5290, https://doi.org/10.3390/sul1195290.

B. Berglund, M.E. Nilsson, On a tool for measuring soundscape quality in urban
residential areas, Acta Acust. united with Acust. 92 (6) (2006) 938-944.

M.A E. Mohamed, P.N. Dokmeci Yorukoglu, Indoor soundscape perception in
residential spaces: a cross-cultural analysis in Ankara, Turkey, Build. Acoust. 27 (1)
(2020) 35-46, https://doi.org/10.1177/1351010X 19885030.

S. Torresin, R. Albatici, F. Aletta, F. Babich, T. Oberman, S. Siboni, J. Kang, Indoor
soundscape assessment: a principal components model of acoustic perception in
residential buildings, Building and Environment 182 (2020) 107152,
https://doi.org/10.1016/j.buildenv.2020.107152.

H. Ma, S. Shu, An Experimental study: the restorative effect of soundscape elements in
a simulated open-plan office, Acta Acust. united with Acust. 104 (1) (2018) 106-115,
https://doi.org/10.3813/AAA 919150.

H.C. Indrani, S.N.N. Ekasiwi, D. Arifianto, Conceptual model of soundscape perception
based on working behaviour in open-plan offices, J. Phys.: Conf. Ser. 1896 (2021)
012014, https://doi.org.10.1088/1742-6596/1896/1/012014.

JY.Jeon, HI. Jo, B B. Santika, H. Lee, Crossed effects of audio-visual environment on
indoor soundscape perception for pleasant open-plan office environments, Building and
Environment 207 (2022) 108512, https://doi.org/10.1016/j.buildenv.2021.108512.

P.N. Dokmeci Yorukoglu, J. Kang, Analysing sound environment and architectural
characteristics of libraries through indoor soundscape framework, Arch. Acoust. 41 (2)
(2016) 203-212, https://doi.org/10.1515/a0a-2016-0020.

42




[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

J. Xiao, F. Aletta, A soundscape approach to exploring design strategies for acoustic
comfort in modern public libraries: a case study of the Library of Birmingham, Noise

Mapp. 3 (2016) 264-273, https://doi.org/10.1515/noise-2016-0018.

E. Aletta, D. Botteldooren, P. Thomas, T. Vander Mynsbrugge, P. de Vriendt, D. Van de
Velde, P. Devos, Monitoring sound levels and soundscape quality in the living rooms of
nursing homes: a case study in Flanders (Belgium), Appl. Sci. 7 (9) (2017) 874,
https://doi.org.10.3390/app7090874.

J.B. Mackrill, R. Cain, P. Jennings, Experiencing the hospital ward soundscape: towards
amodel, J. Environ. Psychol. 36 (2013) 1-8,
https://doi.org/10.1016/j.jenvp.2013.06.004.

P. Thomas, F. Aletta, K. Filipan, T. Vander Mynsbrugge, L. de Geetere, A. Dijckmans,
D. Botteldooren, M. Petrovic, D. Van de Velde, P. de Vriendt, P. Devos, Noise
environments in nursing homes: an overview of the literature and a case study in
Flanders with quantitative and qualitative methods, Appl. Acoust. 159 (2020) 107103,
https://doi.org/10.1016/j.apacoust.2019.107103.

V. Acun, S. Yilmazer, Understanding the indoor soundscape of study areas in terms of
users’ satisfaction, coping methods and perceptual dimensions, Noise Control Eng. J. 66
(1) (2018) 66-75, https://doi.org/10.3397/1/37667.

S. Yilmazer, V. Acun, A grounded theory approach to assess indoor soundscape in
historic religious spaces of Anatolian culture: a case study on Hac1 Bayram Mosque,

Build. Acoust. 25 (2) (2018) 137-150, https://doi.org/10.1177/1351010X18763915.

V. Acun, S. Yilmazer, Combining grounded theory (GT) and structural equation
modelling (SEM) to analyze indoor soundscape in historical spaces, Appl. Acoust. 155
(2019) 515-524, https://doi.org/10.1016/j.apacoust.2019.06.017.

P. Lindborg, Psychoacoustic, physical, and perceptual features of restaurants: a field
survey in Singapore, Appl. Acoust. 92 (2015) 47-60,
htpps://doi.org/10.1016/j.apacoust.2015.01.002.

Q. Meng, J. Kang, Influence of social and behavioural characteristics of users on their
evaluation of subjective loudness and acoustic comfort in shopping malls, PLoS ONE &
(1) (2013) £54497, https://doi.org/10.1371/journal pone.0054497.

B. Chen, J. Kang, Acoustic comfort in shopping mall atrium spaces — a case study in

sheffield meadowhall, Archit. Sci. Rev.47 (2) (2004) 107-114,
https://doi.org/10.1080/00038628.2004.9697033.

43




[20]

[21]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

S. Yilmazer, Z. Bora, Understanding the indoor soundscape in public transport spaces: a
case study in Akkdprii metro station, Ankara, Build. Acoust. 24 (4) (2017) 325-339,
https://doi.org/10.1177/1351010X 1774 1742.

H. Ma, H. Su, J. Cui, Characterization of soundscape perception of preschool children,
Building and Environment 214 (2022) 108921,
https://doi.org/10.1016/j.buildenv.2022.108921.

A. Brennan, J.S. Chugh, T. Kline, Traditional versus open office design: A longitudinal
study, Environment and Behavior, 34 (3) (2002) 279-299,
https://doi.org/10.1177/0013916502034003001.

S.D. Macchie, S. Secchi, G. Cellai, Acoustic issues in open plan offices: a typological
analysis, Buildings 8 (11) (2018) 161, https://doi.org/10.3390/buildings8110161.

M. Roskams, B. Haynes, P.J. Lee, S H. Park, Acoustic comfort in open-plan offices: the
role of employee characteristics, Journal of Corporate Real Estate 21 (3) (2019) 254-
270, https://doi.org/10.1108/JCRE-02-2019-0011.

M. Pierrette, E. Parizet, P. Chevret, J. Chatillon, Noise effect on comfort in open-space
offices: development of an assessment questionnaire, Ergonomic, 58 (1) (2014) 1-11,
https://doi.org/10.1080/00140139.2014.961972.

M. Frontczak, S. Schiavon, J. Goins, E. Arens, H. Zhang, P. Wargocki, Quantitative
relationships between occupant satisfaction and satisfaction aspects of indoor
environmental quality and building design, Indoor Air 22 (2) (2012) 119-131,
https://doi.org/10.1111/j.1600-0668.2011.00745 x.

C.B. Danielsson, L. Bodin, Difference in satisfaction with office environment among
employees in different office types, J. Archit. Plann. Res. 26 (3) (2009) 241-256.

H. Jahncke, S. Hygge, N. Halin, A.M. Green, K. Dimberg, Open-plan office noise:
cognitive performance and restoration, J. Environ. Psychol. 31(4) (2011) 373-382,
https://doi.org/10.1016/jjenvp.2011.07.002.

J. Kim, R. de Dear, Workspace satisfaction: the privacy-communication trade-off in
open plan offices, J. Environ. Psychol. 36 (2013) 18-26,
https://doi.org/10.1016/j.jenvp.2013.06.007.

A. Kaarlela-Tuomaala, R. Helenius, E. Keskinen, V. Hongisto, Effects of acoustic
environment on work in private office rooms and open plan offices — longitudinal study
during relocation, Ergonomies 52 (11) (2009) 1423-1444,




(31]

[32]

[33]

[34]

[35]

(36]

[37]

(38]

[39]

[40]

https://doi.org/10.1080/00140130903154579.

S. Banbury, D.C. Berry, Disruption of office-related tasks by speech and office noise,
British Journal of Psychology 89 (3) (1998) 499-517, https://doi.org/10.1111/j.2044-
8295.1998.tb02699 x.

DM. Jones, C. Miles, J. Page, Disruption of proofreading by irrelevant speech: effects
of attention, arousal or memory?, Applied Cognitive Psychology 4 (2) (1990) 89-108,
hitps://doi.org/10.1002/acp.2350040203.

I.Knez, S. Hygge, Irrelevant speech and indoor lighting: effects on cognitive
performance and self-reported affect, Applied Cognitive Psychology 16 (6) (2002) 709-
718, https://doi.org/10.1002/acp.829.

K.L.Jensen, E. Arens, L. Zagreus, Acoustical quality in office workstations, as assessed
by occupant surveys, In Indoor Air 2005: Proceedings of 10" International Conference

on Indoor Air Quality and Climate, Beijing, China, 1 ed., 2 (2) (2005) 2401-2405.

E. Sundstrom, J.P. Town, R.W. Rice, D.P. Osborn, M. Brill, Office noise, satisfaction,
and performance, Environment and Behavior 26 (2) (1994) 195-222,
https://doi.org/10.1177/001391659402600204.

A. Haapakangas, R. Helenius, E. Keskinen, V. Hongisto, Perceived acoustic
environment, work performance and wellbeing — survey results from Finish offices,
Proceeding of the 9" Congress of the International Commission on the Biological
Effects of Noise (ICBEN), Mashantucket, Connecticut, USA, (2008) 434-441.

J. Pejtersen, L. Allermann, T .S. Kristensen, O.M. Poulsen, Indoor climate, psychosocial
work environment and symptoms in open-plan offices, Indoor Air 16 (5) (2006) 392-
401, https://doi.org/10.1111/j.1600-0668.2006.00444 x.

A. Haapakangas, V. Hongisto, J. Hyoni, J. Kokko, J. Kerédnen, Effects of unattended
speech on performance and subjective distraction: the role of acoustic design in open
plan offices, Appl. Acoust. 86 (2014) 1-16,
https://doi.org/10.1016/j.apacoust.2014.04 018.

K. Foale, A listener centered approach to soundscape analysis, Acoustics Research
Centre, School of Computing, Science and Engineering, 2014.

J. Sarwono, A.E. Larasari, F. X N. Soelami, 1. Sihar, Speech privacy distance in 3 open-
plan office layouts: computer modelling and simulation approach, The 20™ International
Conference on Sound and Vibration (ICSV 2013), Bangkok, Thailand, 3 (4) (2013)
2445-2450.

45




[41]

[42]

[43]

[44]

(45]

[46]

[47]

(48]

[49]

[50]

J. Sarwono, A.E. Larasati, W.N.I. Novianto, L. Sihar, S.S. Utami, Simulation of several
open plan office design to improve speech privacy condition without additional acoustic
treatment, Procedia — Social and Behavioral Sciences 184 (2015) 315-321,
https://doi.org/10.1016/j.sbspro.2015.05.096.

M. Zhang,J. Kang, F. Jiao, A social survey on the noise impact in open-plan working
environments in China, Science of The Total Environtment 438C (2012) 517-526,
https://doi.org/10.1016/j scitotenv.2012.08.082.

ISO 3382-3:2012, Acoustics — Measurement of Room Acoustic Parameters — Part 3:
Open Plan Offices, International Organization for Standardization, Geneva, Switzerland,
2012.

PJ.Lee,BK.Lee, Y. Jeon, M. Zhang, J. Kang, Impact of noise on self-rate job
satisfaction and health in open-plan offices: a structural equation modeling approach,

Ergonomics 59 (2) (2016) 222-234, https://doi.org/10.1080/00140139.2015.1066877.

U.B. Ercakmak, P.N. Dokmeci Yorukoglu, Comparing Turkish and European noise
management and soundscape policies: a proposal of indoor soundscape integration to
architectural design and application, Acoustics 1 (4) (2019) 847-865,
https://doi.org/10.3390/acoustics1040051.

A AM. Aburawis, PN. Dokmeci Yorukoglu, An integrated framework on soundscape
perception and spatial experience by adapting post-occupancy evaluation methodology,
Build. Acoust. 25 (1) (2018) 3-16, https://doi.org/10.1177/1351010X18758478.

E.Bild, M. Coler, K. Pfeffer, L. Bertolini, Considering sound in planning and designing
public spaces: a review of theory and applications and a proposed framework for
integrating research and practice, Journal of Plan. Lit. 31(4) (2016) 419-434,
https://doi.org/10.1177/0885412216662001.

A L.Brown, I. Kang, T. Gjestland, Towards standardization in soundscape preference
assessment, Appl. Acoust. 72 (6) (2011) 387-392,
https://doi.org/10.1016/j.apacoust.2011.01.001.

N.S. Bruce, W.I. Davies, The effects of expectation on the perception of soundscapes,
Appl. Acoust. 85 (2014) 1-11, https://doi.org/10.1016/j.apacoust.2014.03.016.

P.N. Dokmeci Yorukoglu, J. Kang, Development and testing of indoor soundscape
questionnaire for evaluating contextual experience in public spaces, Build. Acoust. 24
(4) (2017) 307-324, https://doi.org/10.1177/1351010X17743642.

46




[51]

(52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

K. Herranz-Pascual, 1. Aspuru, I. Garcia, Proposed conceptual model of environmental
experience as framework to study the soundscape, Proceedings of the 39" International
Congress on Noise Control Engineering (Inter-Noise 2010), Lisbon, Portugal, (2010)
2904-2912, https://www.researchgate .net/publication/285200832.

ISO 12913-1:2014, Acoustics — Soundscape — Part 1: Definition and conceptual
framework, Geneva, Switzerland: International Organization for Standardization (1SO).

ISO/TS 12913-2:2018, Acoustics — Soundscape — Part 2: Data collection and reporting

requirements, Geneva, Switzerland: International Organization for Standardization
(1SO).

ISO/TS 12913-3:2019, Acoustics — Soundscape — Part 3: Data analysis, Geneva,
Switzerland: International Organization for Standardization (ISO).

J. Tardieu, P. Susini, F. Poisson, P. Lazareft, S. McAdams, Perceptual study of
soundscapes in train stations, Applied Acoustics 69 (12) (2007) 1224-1239,
https://doi.org/10.1016/j.apacoust. 2007.10.001.

P.N. Dokmeci, S. Yilmazer, Relationships between measured levels and subjective
ratings: a case study of the food-court area in CEPA shopping center, Ankara, Building
Acoustics, 19 (1) (2012) 57-73, https://doi.org/10.1260/1351-010X.19.1.57.

M. Roskams, B. Haynes, Employee-workplace alignment: employee characteristics and
perceived workplace requirements, Facilities 38 (3/4) (2019) 282-297,
https://doi.org/10.1108/F-09-2018-0105.

A. Rapoport, Human Aspect for Urban Form, Oxford: Pergamon, UK, 1977.
A. Rapoport, Culture, Architecture and Design, Chicago, IL: Locke Scientific, 2005.

A L.Brown, A review of progress in soundscapes and an approach to soundscape
planning, Int. I. Acoust. Vib. 17 (2) (2012) 73-81,
https://doi.org/10.20855/ijav.2012.17.2302.

P.N. Dokmeci, New framework on indoor soundscaping through built entity, sound
environment, and contextual experience, Sheffield: University of Sheffield, 2013.

W.J.Davies, M.D. Adams, N.S. Bruce,R. Cain, A. Carlyle, P. Cusack, D.A. Hall, K.I.
Hume, A. Irwin, P. Jennings, M. Marselle, C.J. Plack, J. Poxon, Perception of
soundscapes: an interdisciplinary approach. Appl. Acoust. 74 (2) (2013) 224-231,
https://doi.org/10.1016/j.apacoust.2012.05.010.

47




[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

(73]

P. Lindborg, Physiological measures regress onto acoustic and perceptual features of
soundscapes, In: Proceedings of the 3" International Conference on Music and Emotion
(ICMES3), University of Jyviskyli, Finland, 2013,
https://jyx.jyu.ti/dspace/handle/123456789/41614.

S. Marry, J. Defrance, Analysis of the perception and representation of sonic public
spaces through on site survey, acoustic indicators and in-depth interviews, Appl. Acoust.
74 (2)(2013) 282-292, https://doi.org/10.1016/j.apacoust.2012.01.005.

M. Raimbault, D. Dubois, Urban soundscapes: experiences and knowledge, Cities 22 (5)
(2005) 339-350, https://doi.org/10.1016/j.cities .2005.05.003.

W. Yang, J. Kang, Soundscape and sound preferences in urban squares: a case study in
Sheffield, J. Urban Des. 10 (1) (2005) 61-80,
https://doi.org/10.1080/13574800500062395.

Y .F. Tuan, Space and Place: The Perspective of Experience. University of Minnesota
Press, Minneapolis, 1977.

K. Herranz-Pascual, I. Garcia, I. Aspuru, I. Diez, A. Santander, Progress in the
understanding of soundscape: objective variables and objectifiable criteria that predict
acoustic comfort in urban places, Noise Mapp. 3 (1) (2016) 247-263,
https://doi.org/10.1515/noise-2016-0017.

J. Kang, B. Schulte-Fortkamp, Soundscape and the Built Environment, Boca Raton, FL:
CRC Press, 2016, https://doi.org/10.1201/b19145.

GR. Oldham, Y. Fried, Employee reactions to workspace characteristics. Journal of
Applied Psychology 72 (1) (1987) 75-80, https://doi.org/10.1037/0021-9010.72.1.75.

JR. Carlopio, Construct validity of a physical work environment satisfaction
questionnaire, Journal of Occupational Health Psychology 1 (3) (1996) 330-344,
https://doi.org/10.1037/1076-8998.1.3.330.

B P. Haynes, L. Suckley, N. Nunnington, Workplace productivity and office type: an
evaluation of office occupier differences based on age and gender, Journal of Corporate

Real Estate 19 (2) (2017) 111-138, https://doi.org/10.1 108/JCRE-11-2016-0037.

M. Pierrette, P. Chevret, Géne acoustique dans les bureaux ouverts (GABO). [Rapport
de recherche] Notes scientifiques et technique NS 368, Institut National de Recherche et
de Sécurité (INRS) (2019) 27, https://hal.archives-ouvertes fr/hal-02959181.

43




[74]

[75]

[76]

[77)

[78]

[79]

(80]

[81]

[82]

[83]

[84]

D. Barclay, C. Higgins, R. Thompson, The partial least squares (PLS) approach to
causal modeling: personal computer adoption and use as an illustration, Technology
Studies: Special Issue on Research Methodology 2 (2) (1995) 285-300.

J.B. Lohmoller, The PLS program system: latent variables path analysis with partial
least square estimation. Multivariate Behav. Res.23 (1) (1988) 125-127,
https://doi.org/10.1207/s15327906mbr2301_7.

H. Wold, Systems analysis by partial least squares, In P. Nijkamp, H. Leitner and N.
Wrigley (Ed.), Measuring the unmeasurable, Dordrecht: Martinus Nijhoff Publishers
(1985) 221-251.

M. Haenlein, A M. Kaplan, A beginner’s guide to partial least squares (PLS) analysis,
Understanding Statistics 3 (4) (2004) 283-297,
https://doi.org/10.1207/s15328031us0304_4.

JF. Hair, Jr., GT M. Hult, CM. Ringle, M. Sarstedt, A primer on partial least squares
structural equation modeling (PLS-SEM), 2"¢ Edition, Sage Publication Inc., Thousand
Qaks, CA, 2017.

M.A. Adabre, A.P.C. Chan, A. Darko, Interactive effect of institutional, economic,
social and environmental barriers on sustainable housing in a developing country,
Building and Environment 207 (2022) 108487,
https://doi.org/10.1016/j.buildenv.2021.108487

JF. Hair, Jr., W.C. Black, B.J. Babin, R.E. Anderson, Multivariate Data Analysis: A
Global Perspective, 7™ Edition, Pearson Education, Upper Saddle River, 2010.

W.W.Chin, The Partial Least Squares Approach to Structural Equation Modelling, In
G.A. Marcoulides (Ed.), Modern Methods for Business Research (1998) 295-336,
Mahwah, NJ: Lawrence Erlbaum Associates.

C. Fomell, D.F. Larcker, Evaluating structural equation models with unobservable
variables and measurement error, J. Market. Res. 18 (1) (1981) 39-50,
https://doi.org/10.2307/3151312.

V.E.Vinzi, W.W. Chin, J. Henseler, H. Wang, Handbook of Partial Least Square:
Concepts, Methods and Applications, Springer-Verlag Berlin Heidelberg, 2010,
https://doi.org/10.1007/978-3-540-32827-8.

D. Gefen, D. Straub, M.C. Boudreau, Structural equation modelling and regression:

guidelines for research practice, Commun. Assoc. Inf. Syst. 4 (7) (2000) 1-79,
https://doi.org/10.17705/1¢cais.00407 .

49




[85]

(86]

(87]

(88]

[89]

[90]

[91]

[92]

(93]

[94]

[95]

J. Henseler, C.M. Ringle. M. Sarstedt, A new criterion for assessing discriminant
validity in variance-based structural equation modeling, Journal of the Academy of

Marketing Science 43 (1) (2015) 115-135, https://doi.org/10.1007/s11747-014-0403-8.

J. Henseler, G. Hubona, P.A. Ray, Using PLS path modeling in new technology
research: updated guidelines, Industrial Management & Data Systems 116 (1) (2016) 2-
20, https://doi.org/10.1108/IMDS-09-2015-0382.

D.A. Belsley, Conditioning diagnostics: collinearity and weak data in regression, Wiley,
New York, 1991.

A. Diamantopoulos, J.A. Siguaw, Formative versus reflective indicators in

organizational measure development: a comparison and empirical illustration, British
Journal of Management 17 (4) (2006) 263282, https://doi.org/10.1111/j.1467-
8551.2006.00500 x.

S. Petter, D. Straub, A. Rai, Specifying formative constructs in information systems
research, MIS Quarterly 31 (4) (2007) 623-656, https://doi.org/10.2307/25148814.

A K. Gorai, F. Tuluri, P.B. Tchounwou, Development of PLS—path model for
understanding the role of precursors on ground level ozone concentration in Gulfport,
Mississippi, USA, Atmospheric Pollution Research 6 (3) (2015) 389-397,
https://doi.org/10.5094/apr.2015.043.

J. Cohen, Statistical Power Analysis for the Behavioral Sciences, 2M od . Hillsdale, NJ:
Lawrence Erlbaum Associates, 1988.

C.M.Ringle, M. Sarstedt, Gain more insight from your PLS-SEM results: the
importance-performance map analysis. Industrial Management & Data Systems, 116 (9)
(2016) 1865—1886, https://doi.org/10.1108/IMDS-10-2015-0449.

B. Chen, J. Kang, Acoustic comfort in shopping mall atrium spaces — a case study in
Shefficld Meadowhall, Architectural Science Review 47 (2) (2004) 107-114,
https://doi.org/10.1080/00038628.2004.9697033.

R. Goodrich, Seven office evaluations, Environment and Behavior 14 (3) (1982) 353-
378, https://doi.org/10.1177/0013916582143006.

E.M. de Croon, ].K. Sluiter, P.P.FM. Kuijer, M.H.W. Frings-Dresen, The effect of

office concepts on worker health and performance: a systematic review of the literature,
Ergonomics 48 (2) (2005) 119-134, https://doi.org/10.1080/00140130512331319409.

50




[96]

[97]

(98]

[99]

[100]

[101]

[102]

[103]

[104]

CJ.G. Marquardt, J.A. Veitch, K.E. Charles, Environmental satisfaction with open-plan
office turniture design and layout, Institute for Research in Construction, National
Research Council of Canada, No. IRC-RR-106, 2002, https://doi.org/10.4224/20378656.

M. Brill, S.T. Margulis, E. Konar, Westinghouse Furniture Systems, Buffalo
Organization for Social and Technological Innovation Inc., Using office design to
increase productivity, Buffalo, N.Y.: Workplace Design and Productivity, 1984.

E. Sundstrom, Privacy in the office, Environment and Behaviour 14 (3) (1982) 382-389.

J.S. Bradley, C. Wang, Measurements of sound propagation between mock-up
workstations, Report IRC-RR- 145, National Research Council Canada, Ottawa, Canada,
2001.

P. Virjonen, J. Keranen, R. Helenius, J. Hakala, O.V. Hongisto, Speech privacy between
neighboring workstations in an open office — A laboratory study, Acta Acust. united

with Ac.93 (2007) 771-782.

J. Keriinen, J. Hakala, V. Hongisto, Effect of sounds absorption and screen height on
spatial decay of speech — Experimental study in an open-plan office. Applied Acoustics
166 (2020) 107340, https://doi.org/10.1016/j.apacoust.2020.107340.

N.S. Bruce, W.J. Davies, The effects of expectation on the perception of soundscapes.
Appl. Acoust. 85 (2014) 1-11, https://doi.org/10.1016/j.apacoust.2014.03.016.

F. Colombijn, Toooot! Vroooom! The urban soundscape in Indonesia, Sojourn: Journal
of Social Issues in Southeast Asia 22 (2) (2007) 255-272,
https://doi.org/10.1353/50j.2007.0021.

H. Jahncke, S. Hygge, N. Halin, A.M. Green, K. Dimberg, Open-plan office noise:
cognitive performance and restoration, J. Environ. Psychol. 31(4) (2011) 373-382,
https://doi.org/10.1016/j.jenvp.2011.07.002.

51




Indoor soundscape model: Assessing contextual factors in
open-plan offices on university campuses in Surabaya,
Indonesia

ORIGINALITY REPORT

1 2%

SIMILARITY INDEX

PRIMARY SOURCES

B B

Michael Atafo Adabre, Albert P.C. Chan, A 0
iC ae" afo .a re er. . .an Mos 241W0rds—2/0
Darko. "Interactive effects of institutional,

economic, social and environmental barriers on sustainable

housing in a developing country"”, Building and Environment,

2021

Crossref

H C Indrani, S N N Ekasiwi, D Arifianto. "Conceptual 1 %
: 116 words —

model of soundscape perception based on working

behaviour in open-plan offices", Journal of Physics: Conference

Series, 2021

Crossref

0)
www.researchgate.net 26 words — | %

Internet

. 0
theses.lib.polyu.edu.hk 62 words — < 1 %

Internet

. : 0
Michael Atafo Adabre, Albgrt P'.'C. Chah, Dav.lo.|J. 51 words — < 1 /0
Edwards, Emmanuel Adinyira. "Assessing Critical

Risk Factors (CRFs) to Sustainable Housing: The Perspective of a
sub-Saharan African Country”, Journal of Building Engineering,

2021

Crossref



H B

— — —
N —_ o

RN —_
& w

—
Ul

0
core.ac.uk 1 words — < 1 /0

Internet

Arezou.Shafaghat,.All Keyvanfar, Mohamed Salim 48 words — < 1 /0
Ferwati, Tooran Alizadeh. "Enhancing staff's

satisfaction with comfort toward productivity by sustainable

Open Plan Office Design", Sustainable Cities and Society, 2015

Crossref

ﬁter:ie?ts.whiterose.ac.uk 39 words — < 1 %
Jl'gegnz?als.sagepub.com 38 words — < 1 0%
Izigrlfeli)ilim.yok.gov.tr 35 words — < 1 06
itr:rl;l;a.shu.ac.uk 3 words — < 1 %
mm.mdpi.com 27 words — < %
www.tandfonline.com 26 words — < 1 0%

Internet

Hakan Aydin. "I\/Iarkgt grientation and prodgct 21 words — < 1 %
innovation: the mediating role of technological
capability", European Journal of Innovation Management, 2020

Crossref

n H - 0
Quangdung Tran. "Using PLS-SEM to analyze 21 words — < 1 )0
challenges hindering success of green building
projects in Vietnam", Journal of Economics and Development,
2021

Crossref



—_ —_
O 00)

N N N N N N
Ul NN w N —_ (@)

Moustafa Elnadi, I\/Iohame.d HanF .Gheith. "'What 20 words — < 1 %
makes consumers reuse ride-hailing services? An

investigation of Egyptian consumers’ attitudes towards ride-

hailing apps", Travel Behaviour and Society, 2022

Crossref

en.wikipedia.org 20 words — < 1 06

Internet

www.frontiersin.org 20 words — < 1 0%

Internet

ROS| finas Munir, Loo-See Beh. "M i 0
osintansa inas Munir, Loo-See Beh easuring o \vords — < 1 /0
and enhancing organisational creative climate,

knowledge sharing, and innovative work behavior in startups
development”, The Bottom Line, 2019

Crossref

journal.ugm.ac.id 0
JInternet g 19 Words —_ < 1 /0
www.assumptionjournal.au.edu <1 06
Internet 1 9 WOFdS —
journalarticle.ukm.m 0
JInternet y 18 Words — < 1 /O
koreascience.kr 0
Internet 18 WOI’dS I < 1 /O
Citeseerx.ist.psu.edu 17 words — < 1 %

Internet

www.events-arch-its.org 17 words — < 1 0%

Internet



33

Jin YongJeor:, Hyun In Jo, Beta Bayu. Sahtlka, 16 words — < 1 A)
Haram Lee. "Crossed effects of audio-visual

environment on indoor soundscape perception for pleasant
open-plan office environments", Building and Environment,
2022

Crossref

. . 0
link.springer.com 16 words — < 1 o

Internet

www.twr2020.org 16 words — < 1 %

Internet

Lucas Lenne, Patrick Chevret, Julien I\/Iarchand.. 14 words — < 1 /0
"Long-term effects of the use of a sound masking

system in open-plan offices: A field study", Applied Acoustics,

2020

Crossref

0
rke.abertay.ac.uk 14 words — < 1 /()

Internet

H H " 0
Klm,Jungsoo, and Rlchard de Dea!r. Workspace 13 words — < 'I /0
satisfaction: The privacy-communication trade-off
inopen-plan offices", Journal of Environmental Psychology,

2013.

Crossref

easychair-www.easychair.org 13 words — < 1 0/0

Internet

. 0
espace.curtin.edu.au 13words — < 1 o

Internet

0
hdl.handle.net 13words — < 1%

Internet



Sonjfa 'D| B'Ia5|o, Louen.a"Shtrepl, Glusgpplna 12 words — < ’I /0
Puglisi, Arianna Astolfi. "A Cross-Sectional Survey

on the Impact of Irrelevant Speech Noise on Annoyance,
Mental Health and Well-being, Performance and Occupants’
Behavior in Shared and Open-Plan Offices", International
Journal of Environmental Research and Public Health, 2019

Crossref

ﬁzrcn?tolarship.org 19 words — < 1 %
ﬁ:ﬂéeu 12 words — < %
Iinrtmetrilertmgiblecapital.org 12 words — < 1 %
Irn(ta;ntharchbank.swinburne.edu.au 12 words — < 1 %
I\r/j\:(\a/vm\é\t/.Iib.uoguelph.ca 12 words — < 1 0%

B
—

n H 0
Han‘dbook.of Enwronmﬂental.Psychol.ogy and 11 words — < 1 /0

Quality of Life Research", Springer Science and

Business Media LLC, 2017

Crossref

. - . ()
K.rlstalyn Salters - Pedneault, Emily Gentes, 11 words — < 'I /0
Lizabeth Roemer. "The Role of Fear of Emotion in

Distress, Arousal, and Cognitive Interference Following an
Emotional Stimulus", Cognitive Behaviour Therapy, 2007

Crossref

ltu.diva-portal.org 11 words — < 1 0%

Internet



45

46

w w Ul U I N N
w N = o O 0o ~

www.abacademies.org 11 words — < 1 0/0

Internet

. . " o . 0
J. Keranen, V. Hopglsto. Predlctlgn of the s_patlal 10 words — < ’I /0
decay of speech in open-plan offices", Applied

Acoustics, 2013

Crossref

M M n 0
Volkan Acun, Semlhg Yllmgzer. A grouno!ed 10 words — < 1 /0
theory approach to investigate the perceived
soundscape of open-plan offices", Applied Acoustics, 2018

Crossref

Egrenekt.info 10 words — < %
ﬁtEr:ieTts.triatmamuIya.ac.id 10 words — < 1 %
Jl'gelrjnz?als.utm.my 10 words — < 1 %
IIriwtirrneetpository.Iiverpool.ac.uk 10 words — < 1 %
ornhrpub.ore 10words — < 170
I\{1\2_/::1\(:1/.iieta.org 10words — < 1 0/0
Gushendri, Hasdi Aimon, Sri Ulfa Sentosa. 9 words — < 1 %

"Determinants of Improving the Welfare of

Fishermen's Households in the Coastal Areas of West
Sumatera", International Journal of Sustainable Development
and Planning, 2022

Crossref



60

62

Kurt, Yusuf, Mo Yamin, Noemi Sinkovics, and )
ur usu. o) 'am"m | .oem.l inkovics, an 9 words — < 1 /0
Rudolf R. Sinkovics. "Spirituality as an antecedent

of trust and network commitment; The case of Anatolian

Tigers", European Management Journal, 2016.

Crossref

.. _ 0
(I;/I;gg;gement Decision, Volume 50, Issue 6 (2012 9 words — < 1 /0

Publications

. " . 0
Patrick Y. K. Chau, Can.dy K. Y. Ho. I?eveiloplng 9 words — < ’I /0
Consumer-Based Service Brand Equity via the
Internet: The Role of Personalization and Trialability", Journal of
Organizational Computing and Electronic Commerce, 2008

Crossref

Yibo Wang, Bo Yu, Xlgnglln Wan.g. Study on Time- 9 words — < 1 %
frequency Hybrid Noise Reduction Method of Low

Voltage Power-line signal Based on Reactive Compensation”,

2021 9th International Symposium on Next Generation

Electronics (ISNE), 2021

Crossref

I?tgieatsca.net o words — < 1 0/0
Irnrt1e'E§e.tintechopen.com o words — < 1 0%
Irn1tzlr.nre1torthumbria.ac.uk o words — < 1 0%
pure.coventry.ac.uk o words — < 1 %

Internet

sumc.lt 9 words — < 1 %

Internet



. 0
www.irbnet.de o words — < 1 /O

Internet

:'A\rturg Calvg—mora, Antonio Leal, José L. Rol.dér.L 3 words — < 1 %
Relationships between the EFQM model criteria: a

study in Spanish universities", Total Quality Management &

Business Excellence, 2007

Crossref

| Wayan Edl.Ar'sa.wan, Viktor Koval, Ismi Rajl.anl, Ni 3 words — < 1 %
Wayan Rustiarini, Wayan Gede Supartha, Ni Putu

Santi Suryantini. "Leveraging knowledge sharing and innovation

culture into SMEs sustainable competitive advantage",

International Journal of Productivity and Performance

Management, 2020

Crossref

- - 0
E Jan Felcyn, Anna Preis, Piotr Kokowski, Michat 3 words — < ’] /()

Gatuszka. "A comparison of noise mapping data

and people’s assessment of annoyance: How can noise action
plans be improved?", Transportation Research Part D:
Transport and Environment, 2018

Crossref

Izr::tc;isltemic.oup.com 8 words — < 1 06
E lcjgl:::men.pub 8 words — < 1 %
E ﬁtg:ie?ts.ums.ac.id 8 words — < 1 0%
jagworks.southalabama.edu 8 words — < 1 0/0

Internet

mdpi-res.com



B

—_—

~
N

~

w

~

B B B H B H B

B

Internet

8 words — < 1%

. 0

. 0
Irnrgecr)nimJnfo s words — < 1 /0

. 0
nbmconference.files.wordpress.com 3 words — < '] A)

Internet

onlinejour.journals.publicknowledgeproject.org 3 words — < '] %

Internet

openaccess.city.ac.uk 0
IntErnet y 8 Words —_ < 1 /0
inpdf.com 0
Etemgt 8 words — < 1 /0

webaudioconf.com 0
Internet 8 WOI’dS — < 1 /0
Www.metrovancouver.org <1 0%
Internet 8 Words —_

0
www.tuhh.de 8 words — < 1 /0

Internet

Jukka Keranen, Jarkko Ha?kala, Valtteri Honglsto. 7 words — < 1 /0
"Effect of sound absorption and screen height on

spatial decay of speech - Experimental study in an open-plan

office", Applied Acoustics, 2020

Crossref



Manuj Ya'('JIav,J'ungso.o Klm,' DehSI| Cabrera, Rlc.hard7 words — < 1 /0
de Dear. "Auditory distraction in open-plan office
environments: The effect of multi-talker acoustics", Applied
Acoustics, 2017

Crossref

Mohamed Ali Elghad?fﬂ Mohamed, Papatya Nur . < 1 )0
Dokmeci Yorukoglu. "Indoor soundscape
perception in residential spaces: A cross-cultural analysis in
Ankara, Turkey", Building Acoustics, 2019

Crossref

. . " . ()
Volkan Acun, Semiha Yilmazer. "Combining | 6 words — < 1 /0
Grounded Theory (GT) and Structural Equation

Modelling (SEM) to analyze indoor soundscape in historical
spaces", Applied Acoustics, 2019

Crossref

ON OFF
ON OFF



