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ABSTRACT 

Background speech is annoying and distracting when working on tasks that require focus, and 

according to previous research, background speech is a common cause of reduced work 

performance. According to the interference-by-process theory, distraction is a function of the 

similarity between the processes involved in the involuntary analysis of the background 

speech and the voluntary processes involved in the task. In view of this theory, a similarity in 

language—between the produced language and the language that is listened to—may increase 

the magnitude of distraction by background chatter in comparison with when the language 

which is produced is different from the language that is perceived. The purpose of the present 

experiment was to investigate whether work performance—as indexed by writing fluency 

(WF)—varies depending on the similarity between the language that is heard in the 

background and the language that is produced. The experiment had a within-participants 

design with two factors: language to-be-produced (Swedish vs. English) and language of the 

background speech (Swedish vs. English). The sample constituted of 43 university students, 

with Swedish as native language. The result showed a main effect of language to-be-

produced: WF increased when the participants produced text in their native language 

compared to text production in their second language. No main effect of language of 

background speech was found, and no interaction between these two factors was revealed.  
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2 INTRODUCTION 

With an increasing world population and an excessive consumption of various noise-creating 

appliances and other technicalities, total silence will become a scarce commodity in the 

future. As noise exposure increases, it will have consequences that can affect many aspects of 

people's daily lives, such as the availability of private space and noise-free environments, 

which in turn may inhibit the possibilities of the daily recovery. According to World Health 

Organization (2011) exposure to noise is a major global environmental problem and 

considered as a threat to public health. Students in school environments and people in 

working life, is already complaining that they occasionally are disturbed by noise from e.g. 

technical appliances and by people talking when they perform their work tasks. This kind of 

interrupting disturbance can in the long-term become a health issue which in turn can lead to 

mental overload and furthermore to long-term sick leave which leaves major costs to the 

society (Seddigh, Berntson, Bodin Danielson, & Westerlund, 2014; Smith-Jackson & Klein, 

2009). Despite this knowledge, several companies and municipalities still apply open-plan 

layouts.  

Noise survey is in general difficult to perform in authentic surroundings, of the reason that 

the noise sources usually are multiple. Many researchers therefore prefer conducting 

laboratory studies where every noise source can be controlled and examined individually. 

Several researchers have investigated the effects of noise as impact on work performance and 

previous studies show that speech is the most disturbing noise (Hongisto, 2005; Schlittmeier, 

Hellbrück, Thaden, & Vorländer, 2008; Sörqvist, Nöstl, & Halin, 2012). A study by Hongisto 

(2005) tested the effects of background speech on performance, showed that the background 

speech´s intelligibility is the prime cause of disruption and reduced work performance. In 

another study, Schlittmeier, Hellbrück, Thaden, and Vorländer (2008) tested different speech 

variables; good and poor intelligibility at 35 dB and 55 dB in comparison to silence, which 

pointed out that background speech with high intelligibility is more disturbing and 

interruptive than speech of low intelligibility. Sörqvist, Nöstl and Halin (2012) investigated 

the semanticity of background speech as distractor of writing process and found out that 

normal speech impaired the writing process to a greater extent than spectrally-rotated speech 

did, and that spectrally-rotated speech had no effect on the writing process. Speech 

Transmission Index (STI), a measure used to evaluate the acoustic properties of 

environments, has been used in several studies where noise impact on work related 
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performance has been investigated (Venetjoki, Hongisto, Kaarlela-Tuomaala, & Keskinen, 

2006; Haapakangas, Hongisto, Hyönä, Kokko, & Keränen, 2014; Keus van de Poll, Ljung, 

Odelius, & Sörqvist, 2014). According to the work of Keus van de Poll et al. (2014) 

background speech, even with low intelligibility, can have distracting effects on task 

performance and show furthermore that STI values over 0.23 radically decreases writing 

fluency.  

2.1 ATTENTIONAL CAPTURE 

One reason as to why noise has a negative effect on cognitive performance is its ability to 

catch peoples attention, which, regardless of the source of the noise, almost always have 

unpleasent effects on humans, such as mental exhaustion. However, each individual’s ability 

to cope with noise exposure is depending on the capacity of working memory. Lavie, Hirst, de 

Fockert and Viding (2004) argues that there are two mechanisms; one passive and one active, 

that is involved in how irrelevant distractors are processed. The passive mechanism's main 

task is simply to ignore the distractors, which only becomes possible when sufficient capacity 

is available, while the other mechanism, more active, is controlled by higher cognitive 

functions such as working memory. This second mechanism works by actively identifying 

irrelevant distractors in order to store or reject them and in this way maintain the processing 

of current priorities, to ensure that low-priority stimuli (eg. distractors) do not take over the 

behavior. There are several reseachers that support the thesis of Lavie et al. (Bell, Röer, 

Dentale, & Buchner, 2012; Higgins & Johnson, 2013 ; Zeamer & Fox Tree, 2013), but other 

rasearchers argue that there are more to evaluate, such as the impact of selective attention and 

dilution effects that also impairs on working memory capacity and indicates that attention 

capture can be adapted and modulated by attention control (Wilson, Muroi, & MacLeod, 

2011; Yeh & Lin, 2013; Zhang & Luck, 2015).   

2.2 INTERFERENCE-BY-PROCESS 

Interference-by-process, an alternative explanation to the attention capture theory, is based on 

the notion that tasks of the same character cannot be performed simultaneously. When a target 

(e.g. actual task) is forced to compete with a non-target (distractor) a so-called interference 

arises. The interference can occur in both low-level (when only parts of the target signal is 

masked) or upper-level (when the target signal is driven out entirely), which in both cases are 

disruptive for the individual (Mattys, Davis, Bradlow, & Scott, 2012; Jones, Madden, & 
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Miles, 1992). A study made by Marsh, Hughes and Jones (2009) who investigated impact of 

interference on performance in diffrent noise types (silence, pink noise, speech; English 

vs.Welsh), showed that performance was best in the silent condition, while noise with high 

intelligibility, in this case English, had more negative affect on performance. The potential 

explanation to the results in Sörqvist et al. (2012) can be described by inteference-by-process; 

as an involuntary analysis of the meaning of the background chatter cames into conflict with 

the ability to perform the language-based writing task. 

2.3 LANGUAGE PRODUCTION  

Language production (e.g. speaking and writing) is a complex process involving a number of 

cognitive abilities that for each individual is different and there are limitations of producing 

language when it comes to working memory (McLachlan & Wilson, 2010; Saito & Baddeley, 

2004; McCutchen, 2000; Venetjoki, Hongisto, Kaarlela-Tuomaala, & Keskinen, 2006). The 

system of language production is an interwoven and inevitable part of neurocognitive 

processing that involves cognitive abilities such as retrieval, parsing, and interpretation, and 

speech recognition consist of identifying short and long strings of phonemes that in the next 

stage is grouped, to form understandable words (Buchwald, 2015; James & Gauthier, 2009).  

McCutchen (2000) explains further, that language producing is individual for each human 

being and it is depending of the richness of the individuals’ language knowledge. The 

language production comes also more difficult when distractors are involved.   

2.4 SPEECH PERCEPTION 

The registration of speech intelligibility takes place automatically, which means that the brain 

involuntarily register both primary and secondary audible sources, which in turn hold back the 

ability of sorting relevant information from the irrelevant (Beaman , Broar, & Scott, 2007). 

Speech perception is partly determined by the way it is presented i.e. structure of syllables, 

intonation, speed, etc., which allows speech intelligibility directly affected by pronunciation 

and accent (Mattys, Davis, Bradlow, & Scott, 2012). Lecumberri, Cooke and Cutler (2010), 

investigated non-native speech perception in adverse conditions and pointed out that 

individuals' linguistic vocabulary memory can not make a difference on language differences. 

Hearing spoken words in adverse conditions makes it hard to identify what is heard, which in 

turn starts a fill-in-process by producing words that are similar to the word that was heard, 

without having the same meaning. For example, if the heard word was lake, it can easily be 
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confused with take, cake,  fake etc. There are also differences in terms of intelligibility of 

different languages. This seems to be because the languages is structured differently in terms 

of intonation and pronunciation, which is significant for the language heard as a mother 

tongue or as the second language. An individual’s listening experience in different languages 

is thus determined by the speech intelligibility, which in turn determines the understanding of 

a language.  

2.5 PROBLEM STATEMENTS 

The problem discussed and analysed in this paper is based upon previous environmental 

psychology research. Several researchers have pointed out that noise in our environment have 

impact on human behaviour and interferes with human’s attention, performance and other 

cognitive abilities (Lavie, Hirst, de Fockert, & Viding, 2004; Haapakangas, Hongisto, Hyönä, 

Kokko, & Keränen, 2014; Marsh, Hughes, & Jones, 2009; James & Gauthier, 2009). 

The perspective of interference-by-process gives good reason to believe that the similarities in 

language (between producing language and listening to language) should do the distraction of 

background chatter larger. This is tested in the current study, and it is done in the context of a 

highly applied task (translating/writing), which makes this study unique and especially 

valuable from an applied perspective. 

In the present experiment, participants performed tasks consisting translation of text from 

native language to second language and vice versa, while also hearing one of the languages as 

irrelevant background speech through headphones. Background speech, generally is 

considered annoying and disruptive when working with tasks that requires focus, but does it 

differ in working performance, as in writing fluency depending of what language is spoken in 

the background?  

2.6 HYPOTHESIS 

Writing fluency (WF) decreases when hearing native language (Swedish) compared to 

hearing second language (English) as background speech through headphones when 

producing Swedish text (translating English text into Swedish).  
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3 METHOD 

The experimental study, which this essay is based on, took place in a laboratory at the 

University of Gävle in Sweden. 

3.1 PARTICIPANTS 

Of fifty recruited university students, forty-three (mean age = 23.46 years, 28 female and 15 

male) were included in the final analysis. All participants included had Swedish as the native 

language. Language knowledge in both Swedish and English where self-estimated on a Likert 

scale 1-7, where one is very bad and  seven is very good.  

None of the participants reported hearing difficulties or other dysfunctions. Data from seven 

persons were excluded because of technical errors. 

3.2 DESIGN 

The experiment had a within-participants design with two factors: language to-be-produced 

(Swedish vs. English) and language of background-speech (Swedish vs. English).  

There was hence four conditions (Table 1.) 

Table 1. The four conditions of the current experiment  

Background speech Language to-be-produced 

 

Swedish 

Swedish 

English 

 

English  

Swedish 

English 

  

The order between the conditions was counterbalanced across participants with a Latin Square 

design. Each participant listened to two English and two Swedish sound files and translated 

two English and two Swedish texts. 

Dependent variables 

One dependent variable was extracted by means of the built-in functions in the ScriptLog: 

Writing fluency (number of characters in the final edited text summarized with number of 

deleted characters during the writing process). 
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3.3 MATERIALS AND APPARATUS 

Background Speech  

The background sound consisted of two different audio files, one in English and one in 

Swedish, both cut into two pieces of 5 minutes/bit. Additionally, a third slice of 60 seconds 

was cut from the English audio file and this sound file was played back during the test phase.  

In total, there were five sound files, two unique English audio files stemming from the same 

English story and the training sequence, as well as two unique Swedish audio files stemming 

from the same Swedish story.  

Two women, with similar voice character, recited each story. The content of the stories were 

completely irrelevant to the main task and dealt with various women's lives.  

The sound files, with a sound level of approximately 60 dB, was presented through 

headphones (Sennheiser HD 202). Presentation order of the audio files determined by 

counterbalancing within- and between the conditions, so that each participant listened to two 

English and two Swedish sound files.  

Writing Task 

The writing task containing eight different texts consisted of four texts to be translated from 

Swedish to English, and four to be translated from English to Swedish. The texts were 

adapted from the Swedish and the English version of the children's book Matilda (authored by 

Roald Dahl) and were selected from four different chapters. A piece of text in Swedish was 

selected to the test phase, also from the same book. In total, there were five different texts, all 

from the same book but from different chapters. Each text was approximately one A4 page 

long. All texts were presented on the computer screen through the computer program Script 

Log. 

The text remained on the screen throughout condition length (5 minutes).  

Next to the text file, there was an empty text box in which participants were requested to write 

the translation. Presentation order of the texts were determined by counterbalancing within- 

and between conditions so that each participant in the end translated two English and two 

Swedish texts, all from individual chapters. 
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3.4 PROCEDURE 

Three soundproof rooms were prepared with a simple office set consisting a chair, a table, a 

computer and headphones. Before entering the test room, the participants received 

instructions according the test, which told them to ignore the background speech and to try to 

write as fast and accurately as possible. The participants sat alone in each room, instructed to 

sit in front of the computer, with the headphones on, and then start the test by pressing the 

“start” button. Before the actual test, the participants completed a training phase of 60 

seconds to be acquainted with the test procedure. The instruction was not to translate the texts 

word by word; instead, they were told to create as natural sentences as possible without 

changing the content of origin. Each test condition lasted for 5 minutes. The text to be 

translated appeared on one side of the screen and the writing space on the other side of the 

screen. After every condition (5 minutes text section) a voice in the headphones said to the 

participants to stop writing and move on to the next condition. By pressing “Next”, the 

participants could continue to the next condition. When each participant was finished with the 

translation task, shared test leader out the list of questions regarding the language skills. 

3.5 STATISTICS 

All data from the experimental trials collected with Computer software Script Log that is a 

program designed to record all the keystrokes during testing. With a built-in program Script 

Log extracted relevant variables. The statistical analyses completed with software SPSS 22.0. 
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4 RESULTS 

4.1 LANGUAGE KNOWLEDGE 

Language knowledge was self-estimated on a Likert scale (1-7).  

Twenty participants estimated their knowledge in Swedish language as very good (7). None of 

the participants estimated their knowledge in English language as very good (7). None of the 

participants estimated their knowledge in either of the languages as very bad (0). The mean 

value of the test group in Swedish language was 6.27 and in English language was 4.58. 

4.2 WRITING FLUENCY 

Number of keystrokes (total number of characters produced summarized with the total 

number of deleted characters) measured the writing fluency.  

As can be seen in Figure 1, the participants had higher writing fluency when they produced 

Swedish text compared to when they produced English text, but there was no significant 

effect of background speech.  

These conclusions received support from a 2 × 2 repeated measures analysis of variance:  

Text to-be-produced (Swedish vs. English) × Language of background speech (Swedish vs. 

English). The analysis of variance revealed a main effect of text to-be-produced, F (1, 42) = 

18.80, MSE = 4642.03, p < .001, ηp
2 = .31, but no main effect of language of background 

speech, F (1, 42) = 0.50, MSE = 2814.00, p = .482, ηp
2 = .01, and no interaction between the 

two factors, F (1, 42) = 0.17, MSE = 3378.83, p = .681, ηp
2 < .01.  

  

Figure 1. Mean values of writing fluency among all participants in each condition.  
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5 DISCUSSION 

The aim of this essay was to investigate if writing fluency depend on the similarity between 

the languages (Swedish as native vs. English as second) spoken in the background and the 

language of the text that is produced in the writing task.  

The following hypothesis was tested: 

Writing fluency (WF) decreases when hearing native language (Swedish) compared to 

hearing second language (English) as background speech through headphones when 

producing Swedish text (translating English text into Swedish). 

5.1 DISCUSSION OF HYPOTHESIS 

The results of this study revealed two main finding: There was no evidence for the assumption 

that background speech causes interference. The second finding is that language knowledge, 

in terms of understanding and writing, seem to be an important factor that influences writing 

fluency, because the participants produced more text when they wrote in Swedish (their native 

language) in comparison with writing in English. More specifically, the result shows that 

writing fluency increased when native language (Swedish) was heard as background speech 

and native language (Swedish) was produced. Regardless of what language was heard in the 

background, writing fluency increased more when the language to-be-produced was the native 

language (Swedish) compared to when the language to-be-produced was the second language 

(English). Hence, the results cannot support the hypothesis.  

5.2 EXPLANATIONS 

Noise, such as background speech, is a well-known factor that interferes with the attention 

control and individuals with weaker working memory have generally less capacity to maintain 

attention on cognitive tasks, according to previous studies (Bell, Röer, et al. 2012; Jones, et 

al.1992). According to McLachlan et al. (2010; McCutchen, 2000; Venetjoki et al., 2006) 

working memory capacity is an important factor when it comes to implementing language 

activities such as reading and writing. Saito and Baddeley (2004) believes that the linguistic 

performance is linked to working memory capacity, and that individual differences in working 

memory creates differences in the ability to divide attention. High working memory capacity 

makes it easier to ignore distractors, such as e.g. background speech. This explanation could 

be plausible for the present study as the participants of this study were university students 
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who may be more accustomed to performing tasks in an environment where background 

speech is common, such as universities, which may explain why they appeared to be immune 

to disruption. University students are also relatively skilled in both Swedish and English 

language, which could have facilitated the implementation of the task, whereby performance 

may have become relatively immune to disruption. Another explanation of why the 

participants were not affected by background speech may be that the task may have been too 

simple in the sense that it did not require the involvement of a large portion of working 

memory capacity, which in turn could have made it easier to ignore the sound (Lavie et al., 

2004). Venetjoki, et al. (2006) argue that when university students are used as a test group, it 

is possible to use more demanding reading comprehension tests. The perspective of 

interference-by-process, in the expression of that the similarities in the task (language-to-be-

produced) and the listening activity (language to-be-heard) would inhibit job performance, 

does not work in the context of present study because opposite effects were revealed in the 

results. The more probable explanation for the results in the present study could be the 

theories of working memory load and its function when performing linguistic tasks.  

5.3 DISCUSSION OF METHOD 

The task used in this experiment is similar to the tasks used in previous studies (Keus van de 

Poll, Ljung, Odelius, & Sörqvist, 2014; Marsh, Hughes, & Jones, 2009; Sörqvist, Nöstl, & 

Halin, 2012) except for the fact that the task used in the present experiment was a translation 

task instead of a story writing task. In the present study, there also was no silent condition, 

without which it is impossible to conclude that the background noise had no effect at all. This 

means that we do not know how each individual performs in writing fluency in silent 

condition, which limits the possibilities to draw conclusions about the effects of the 

background speech. Regarding the participants, there is a certain skewed sex ratio (28 females 

vs. 15 males), which may have affected the results. A larger and a more gender-balanced 

group would have made it easier to draw reliable, general conclusions.  

5.4 CONCLUSION 

Noise effects are typically investigated with larger samples; however, this study suggests that 

the language of the background speech does not interact with the language of the to-be-

produced text in their effects on writing fluency. The differences found in language to-be-

produced indicates that language skills probably is the key of higher writing fluency and that 
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the individual's working memory determines how distractors are received. Previous studies 

also show that it is possible to ignore distractors such as background speech when there is 

sufficiently of capacity in the working memory (Bell, et al. 2012; Jones, et al.1992). The 

absence of silent condition makes it difficult to do any general conclusions about the present 

study, but still allows believing (according to previous research) that background speech may 

have some impact on performance in other circumstances. However, further research will be 

needed to determine whether distracting background speech in various languages have impact 

on work performance or not. 
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