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This study aims to investigate the impacts of acoustic environment on the relationship between job 

characteristics and job satisfaction. Acoustic measurements and questionnaire surveys were con-

ducted in open-plan offices in the UK and Korea. Background noise levels were recorded for 8 hours 

in each office and speech transmission index (STI) and sound pressure levels were measured for 

quantifying the single number quantities in ISO 3382-3. A total of 324 employees from 12 offices 

completed a questionnaire survey. The questionnaire included questions assessing noise disturbances 

and speech privacy, as well as job satisfaction and job characteristics. The result confirmed the strong 

impacts of job characteristics on self-rated job satisfaction. Background noise levels during working 

hours and reverberation time were negatively associated with job satisfaction; however, there were 

little influences of speech privacy and noise disturbance on job satisfaction. It was also observed that 

speech privacy, noise disturbance, background noise level, and cultural difference (Korea and UK) 

had moderating effects on the relationship between job characteristics and job satisfaction. In partic-

ular, greater speech privacy and lower background noise level increased the impacts of job character-

istics on job satisfaction. 
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1. Introduction 

Open-plan offices have been a popular layout because they promote teamwork, social relations, com-

munication, and knowledge-sharing between workers. However, recent studies have reported that the 

ambient features in office environments such as noise and temperature influence workers attitude, be-

haviour, satisfaction, and performance [1-3]. Lee and Brand [4]  reported that more personal control over 

the physical workspace led to higher job satisfaction. Lee et al. [5] also demonstrated that job satisfaction 

and satisfaction with the environment were negatively correlated with lack of speech privacy. In addition, 

speech privacy was affected by noise sensitivity and longer noise exposure led to decreased job satisfac-

tion.   

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Liverpool Repository

https://core.ac.uk/display/228137831?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


ICSV26, Montreal, 7-11 July 2019 
 

 

2  ICSV26, Montreal, 7-11 July 2019 

Many researchers have argued that employee’s performance and satisfaction can be improved by en-

riching the employee's job. Thus, many efforts have been made to characterise the jobs. For example, 

Hackman and Oldham [6] developed the job characteristics model consisting of skill variety, task iden-

tity, task significance, and autonomy. Based on the job characteristics theories, many studies have inves-

tigated the relationships between job characteristics and job satisfaction. For example, Loher et al. [7] 

conducted a meta-analysis using Hackman and Oldham's job characteristics model and reported a mod-

erate relationship between job characteristics and job satisfaction. Sundstrom et al. [8] also demonstrated 

that noise disturbance affected job satisfaction through job characteristics. However, the participants of 

their study were from private as well as open-plan offices. 

This study aims to investigate the impacts of acoustic environment on the relationship between job 

characteristics and job satisfaction. More specifically, the following three hypotheses were tests through 

questionnaire surveys in Korea and the UK. 

1. Job characteristics might affect job satisfaction of the employees. 

2. Acoustic environment office might influence job satisfaction of the employees. 

3. Acoustic environment might affect the relationship between job characteristics and satisfac-

tion  

2. Methodology 

2.1 Sites 

Twelve open-plan offices (six in Korea and six in the UK) were selected for the questionnaire surveys 

and acoustic measurements. The offices in Korea were within the same building of the construction com-

pany and were a mixture of R&D, design, finance and HR departments. They were located on different 

floors with same floor design, finishing materials, and workstation arrangement; thus, it was expected 

that acoustic environments are similar across the floors. The offices in the UK were located in three 

different buildings and some of the employees were mainly communicating on the phone. All the offices 

in Korea were rectangular but half of the UK offices were not rectangular. Floor areas varied from 150 

to 680 m2, while ceiling heights ranged between 2.4 and 3.0 m. Partitions with heights of 1.1 and 1.2 m 

were installed between workstations in 10 offices and two offices didn’t have a partition. Ceiling heights 

of the UK offices (2.5-3.0 m) were slightly higher than those of the offices in Korea (2.4 m). 

2.2 Participants 

A total of 324 employees (147 from Korea and 177 from the UK) took part in the questionnaire sur-

veys. More than a half (61.4%) were between 18 and 35 years old, 30.2% of them were between 36 and 

50 years old, and 8.3% were between 51 and 64 years old. In addition, 67.3% were males and 31.2% 

were females.  

2.3 Acoustic measurements 

Background noise levels were measured in an occupied condition using a sound level metre (B&K 

Type 2236). Single measurements were conducted in the rectangular offices because the workstation 

arrangements were almost same, whereas three sound level meters at different workstations were places 

in the non-rectangular offices. The measurements were carried out on weekdays during the working hours 

from 09:00 to 17:00 (LAeq,8-hour). One minute equivalent sound pressure level samples (LAeq,1-min) were 

then stored to obtain sound profiles. Additional measurements were performed at night-time when people 

were absent to determine room acoustics and Speech Transmission Index (STI) in open-plan offices [9, 

10]. Contrary to the UK offices, the additional measurement was conducted at one office in Korea be-

cause all the offices had similar acoustic conditions. During the measurements, air conditioner was op-

erated as during typical working hours. An omni-directional source was adopted as a sound source and 
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half-inch microphones were used to record the signals. Measurements were carried out along a line which 

crosses over workstations. Two measurements were conducted in the non-rectangular offices in two 

zones with different furniture design and workstation arrangement, while one measurement was done in 

the rectangular offices with similar workstation arrangement and ceiling material. The sound source was 

placed at the end of the measurement line at a height of 1.2 m and microphones were located at the 

position of each worker, 1.2 m above the floor. From the measurements, room acoustics measures (T20 

and EDT) about reverberation time were analysed and speech privacy-related measures were also deter-

mined: spatial decay rate of speech (D2,S), A-weighted sound pressure level of speech at a distance of 4 

m (Lp,A,S,4m), distraction distance (rD), and background noise level (Lp,A,B).  

2.4 Questionnaire 

The questionnaire consisted of items concerning job satisfaction, job characteristics, speech privacy 

and noise disturbance. First, job satisfaction was measured with the Global Job Satisfaction (GJS) devel-

oped by Pond and Geyer [11]. Second, four job characteristics (skill variety, task identity, task signifi-

cance, and autonomy) were measured by the Job Diagnostic Survey (JDS) developed by Hackman and 

Oldham [12]. A total of eleven statements were used to measure the four types of job characteristics. 

Third, the following question was used to assess speech privacy: “How much do you understand the 

following when you over-hear them?” Two options were 1) colleagues chatting and 2) telephone con-

versation) were given and each option was rated using 5-point scales. Lastly, self-rated disturbance 

caused by noise nine times was assessed using a five-point scale (1 = “Not at all” ~ 5 = “Extremely”). 

Noise sources were 1) colleague chatting, 2) telephone conversation, 3) telephone ringing tones, 4) key-

board typing, 5) office equipment, 6) ventilation systems, 7) noise from outside, 8) footsteps, and 9) door 

opening. All the ratings were then converted to percentage values varying 0 to 100%. 

2.5 Data analysis 

The data were analysed using SPSS version 24.0 and using AMOS version 24.0. Pearson correlations 

were tested to examine the bivariate correlations between the variables. The one-way analyses of variance 

(ANOVA) were tested to examine the effects of variables. The independent samples t-tests were per-

formed to compare groups. Finally, the structural equation modelling (SEM) method was used to test the 

relationships between the variables. This study considered p values of less than 5% (p < 0.05) as statis-

tically significant. 

3. Results 

3.1 Acoustics 

As listed in Table 1, background noise levels during working hours in Korea ranged between 44.7 and 

51.2 dB and the offices in the UK had slightly greater noise levels, varying from 49.1 to 60.3 dB. The 

differences in background noise levels between Korea and the UK might be because employees in the 

UK were more frequently talking to their colleagues and customers over the phone than Korea. In addi-

tion, the UK offices were higher ceiling heights and had more reflective materials on walls.  

 

Table 1: Measured background noise levels for 8 hours 

Offices Korea UK 

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 
1 2 3 1 2 3 1 2 3 

LAeq,8-hr 

[dB] 
44.7 47.1 47.2 51.2 46.1 48.3 54 52.3 51.3 50.9 54.9 55.3 58.4 56.7 49.1 58.3 58.4 60.3 
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Room acoustics and speech privacy-related measures are listed in Table 2. The offices #1-6 showed 

slightly shorter reverberation times (T20 and EDT) than offices #7-12 due to the low ceiling height and 

small room volume. The D2,S results varying from 4.2 to 7.9 dB were quite small because the partition 

heights were not high and two offices even had no partitions. The offices #1-6 and the second measure-

ment line of the office #8 showed smaller D2,S values due to the strong reflections from columns and 

windows. Results of Lp,A,S,4m were opposite; the offices #1-6 showed much larger value than other offices 

similarly due to the sound reflections from room boundaries. The variation of Lp,A,S,4m across the offices 

#7-12 was quite small, varying from 45.8 dB to 49.4 dB. The offices #1-6 showed the largest rD because 

of the lowest background noise level (Lp,A,B), whereas the office #7 with the largest background noise 

level showed the smallest rD.  

 

Table 2: Measurement results of room acoustics and speech-privacy related parameters of each office.  

Offices T20 [s] EDT [s] D2,S [dB] Lp,A,S,4m [dB] rD [m] Lp,A,B [dB] 

#1-6 0.30 0.25 5.7 51.9 16.5 33.9 

#7 0.44 0.39 7.4 48.6 9.7 40.3 

#8 0.54, 0.52 0.50, 0.32 7.9, 4.2 48.3, 49.4 10.8, 10.8 38.5, 39.2 

#9 0.45 0.38 5.7 47.9 12.2 36.5 

#10 0.43, 0.42 0.38, 0.35 6.9, 7.2 47.3, 47.8 12.2, 15.0 35.5 

#11 0.46 0.45 7.9 47.2 12.0 34.8 

#12 0.34, 0.37 0.39, 0.45 7.0, 7.7 47.6, 45.8 12.7, 10.6 35.6, 37.7 

 

3.2 Self-rated job characteristics and job satisfaction 

Figure 1 shows the self-rated job satisfaction and job characteristics. The employees of Korea offices 

had greater skill variety and task identity than the UK offices, whereas those working at the UK offices 

showed greater task significance and autonomy ratings than Korean employees.  
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Figure 1: Averaged job characteristics (top) and job satisfaction (bottom)  

 

Correlation coefficients between job characteristics and job satisfaction are listed in Table 3. Four 

categories of job characteristics were positively correlated with job satisfaction. For example, the skill 

variety showed the greatest correlation coefficient with job satisfaction (r = .56). This implies that em-

ployees with higher skill variety, task identity, task significance, and autonomy had greater job satisfac-

tion.  

 

Table 3: Correlation coefficients between job characteristics, job satisfaction, speech privacy, and noise disturb-

ance (**p<0.01 and *p<0.05). 

Job characteristics Job satisfaction Speech privacy Noise disturbance 

Skill variety .56** -.09 .04 

Task identity .40** -.12* .03 

Task significance .36** -.11 .03 

Autonomy .41** -.05 .07 

 

In order to further examine the effect of job characteristics on job satisfaction, the participants were 

classified into two groups (low and high) based on their ratings of job characteristics. The classification 

was conducted using their median scores as cut-off points. The median scores of skill variety, task iden-

tity, task significance, and autonomy were 66.7, 71.4, 78.6, and 71.4, respectively. If the scores were 

smaller than the cut-off points, they were grouped as low and those which were equal to or higher than 

the cut-off points were grouped as high. Figure 2 illustrates the comparisons of job satisfaction ratings 

across low and high groups of job characteristics. It was found that high groups showed greater job 

satisfaction. The results of the independent samples t-test confirmed that the differences in job satisfac-

tion were statistically significant across four job characteristics. This indicates that those with high skill 

variety, task identity, task significance, and autonomy reported higher job satisfaction compared to other 

groups.  
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Figure 2: Job satisfaction ratings for low and high groups of job characteristics  

 

3.3 Relationships between acoustics and job satisfaction 

Table 4 represents the correlation coefficients between job satisfaction and acoustic related subjective 

and objective variables. The relationship between job satisfaction and speech privacy was not significant. 

Job satisfaction also did not have any significant correlation with the noise disturbance. Job satisfaction 

had significant negative correlations with LAeq,8-hour and EDT. This implies that lower background noise 

level and shorter reverberation time were helpful to improve job satisfaction. 

 

Table 4: Correlation coefficients between subjective ratings (job satisfaction, speech privacy, noise disturbance) 

and acoustic parameters (**p<0.01 and *p<0.05). 

 Job satisfaction Speech privacy Noise disturbance LAeq,8-hour [dB] T20 [s] EDT [s] 

Job satisfaction 1 -.04 -.10 -.21** -.00 -.14** 

Speech privacy -.04 1 -.18** .14* .15** .14* 

Noise disturbance -.10 -.18** 1 -.04 .05 -.03 

 

 

Figure 3 shows comparisons of job satisfaction ratings for two independent groups with low and high 

speech privacy, noise disturbance, and background noise levels (LAeq,8-hour). Classification of groups was 

made based on their median score as a cut-off point. Median scores of speech privacy, noise disturbance 

and LAeq,8-hour were 46.4, 36.5, 51.2 dB, respectively. The participants with values below than the cut-off 

points were grouped as the low group and those equal to or higher than the cut-off points were grouped 

as high group. High speech privacy group (n = 178) showed slightly lower job satisfaction and low speech 

privacy group (n = 146) but the difference between groups was not statistically significant. It was ob-

served employees who experienced greater noise disturbance (n = 165) reported slightly lower satisfac-

tion than those with lower noise disturbance (n = 159) but the difference was not significant. Furthermore, 

those who were exposed to high background noise level (n = 164) presented significantly lower job 

satisfaction than those in low LAeq,8-hour (n = 160).  
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Figure 3: Job satisfaction ratings for low and high groups of speech privacy, noise disturbance, and background 

noise level 

 

4. Conclusion 

In this research, the relationship between job characteristics and job satisfaction was examined by 

highlighting the moderation effect of the acoustic environment. It was found that job characteristics had 

strong impacts on self-rated job satisfaction. Higher skill variety, task identity, task significance, and 

autonomy led to greater job satisfaction. Background noise levels during working hours and reverbera-

tion time were negatively associated with job satisfaction; however, there were little influences of speech 

privacy and noise disturbance on job satisfaction. It was also found that speech privacy, noise disturb-

ance, background noise level, and cultural difference (Korea and UK) had moderating effects on the 

relationship between job characteristics and job satisfaction. In particular, greater speech privacy and the 

lower background noise level increased the impacts of job characteristics on job satisfaction.     

REFERENCES 

[1] Danielsson CB, Bodin L. Office type in relation to health, well-being, and job satisfaction among employees.  

2008; 40(5) 636-668. 

[2] Sundstrom E, Herbert RK, Brown DW. Privacy and communication in an open-plan office: A case study.  

1982; 14(3) 379-392. 

[3] Brennan A, Chugh JS, Kline T. Traditional versus open office design: A longitudinal field study.  2002; 34(3) 

279-299. 

[4] Lee SY, Brand JL. Effects of control over office workspace on perceptions of the work environment and work 

outcomes.  2005; 25(3) 323-333. 

[5] Lee PJ, Lee BK, Jeon JY, Zhang M, Kang J. Impact of noise on self-rated job satisfaction and health in open-

plan offices: a structural equation modelling approach.  2016; 59(2) 222-234. 

[6] Hackman JR, Oldham GR. Development of the job diagnostic survey.  1975; 60(2) 159. 

[7] Loher BT, Noe RA, Moeller NL, Fitzgerald MP. A meta-analysis of the relation of job characteristics to job 

satisfaction.  1985; 70(2) 280. 

[8] Sundstrom E, Town JP, Rice RW, Osborn DP, Brill M. Office noise, satisfaction, and performance.  1994; 

26(2) 195-222. 

[9] ISO 3382-1. Acoustics – Measurement of room acoustic parameters, Part 1: Performance spaces. Geneva, 

Switzerland: International Organization for Standardization (ISO); 2009. 



ICSV26, Montreal, 7-11 July 2019 
 

 

8  ICSV26, Montreal, 7-11 July 2019 

[10] ISO 3382-3. Acoustics – Measurement of room acoustic parameters, Part 3: Open plan offices. Geneva, 

Switzerland: International Organization for Standardization (ISO); 2012. 

[11] Pond SB, Geyer PD. Differences in the relation between job satisfaction and perceived work alternatives 

among older and younger blue-collar workers.  1991; 39(2) 251-262. 

[12] Yale University, Department of Administrative Sciences. Prepared in connection with research sponsored by 

the Office of Naval Research (Contract No. N00014-67A-0097-0026, NR170-744) and the U.S. Department of 

Labor (Manpower Administration, Grant No. 21-09-74-14). The Job Diagnostic Survey: An instrument for the 

diagnosis of jobs and the evaluation of job redesign projects (Tech. Rep. No. 4). New Haven, CT; 1974. 

 


