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ZUSAMMENFASSUNG 

 Lärm in Schulen gilt aus unterschiedlichen Gründen als massiver Belastungsfaktor für 

Lehrkräfte und kann deshalb zu Leistungsdefiziten im Beruf, aber auch zu physischen und 

psychischen Beeinträchtigungen führen. Die Erforschung von Schullärm und seinen 

Auswirkungen ist daher essentiell. Die drei Studien, die in dieser Arbeit vorgestellt werden, 

untersuchten die unmittelbaren Auswirkungen von Lärm auf Lehramtsstudierende und die 

mittelbaren Auswirkungen auf praktizierende Lehrkräfte. 

 In der ersten und zweiten Studie wurde im Rahmen zweier Experimente überprüft, wie 

sich Pausenlärm auf das Stresserleben, die Leistung in einem Konzentrationstest und auf die 

Fehlerkorrektur eines Diktats auswirkt. Auf Grundlage des transaktionalen Stressmodells 

(Lazarus & Folkman, 1984) wurde vermutet, dass Lärm zu einer Erhöhung des Stresserlebens 

führt. Der Maximal-Adaptability-Theorie (Hancock & Warm, 1989, 2003) nach sollte der 

Lärm zunächst eine optimale Leistung, langfristig jedoch eine Leistungsbeeinträchtigung 

verursachen. Um dies zu überprüfen, bearbeiteten in der ersten Studie 74 und in der zweiten 

Studie 104 Lehramtsstudierende der Universität Passau zwei unterschiedliche 

Konzentrationstests und korrigierten das Diktat eines Schülers, während sie kurzen, 

kontinuierlichen oder keinen Pausenlärm hörten. In beiden Experimenten führte 

kontinuierlicher Lärm zu einer Erhöhung des Stresserlebens. Weder kurzer noch 

kontinuierlicher Lärm führte zu einer Verschlechterung der Konzentrationsleistung. Weiter 

zeigten sich unterschiedliche Befunde: Im ersten Experiment führte ein kurzer 

Konzentrationstest in Kombination mit kontinuierlichem Lärm zu positiven Effekten in der 

Diktatkorrektur, d.h. die Versuchspersonen wiesen eine bessere Leistung in der 

Fehlerkorrektur auf. Im zweiten Experiment führte ein langer Konzentrationstest in 

Kombination mit kurzem oder kontinuierlichem Lärm zu negativen Effekten, d.h. die 

Probanden machten vergleichsweise mehr Fehler bei der anschließenden Diktatkorrektur. 

Daraus lässt sich schlussfolgern, dass Schullärm einerseits das Stresserleben erhöhen und 
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andererseits die anschließende Leistungsfähigkeit der Lehrkräfte verbessern oder 

einschränken kann. Letzteres scheint allerdings von der konkreten Situation abzuhängen. 

 Im ersten Teil der dritten Studie lag der Fokus auf den Bewältigungsstilen und dem 

erlebten Stress der Lehrkräfte. Da Bewältigungsstile nachweislich einen großen Einfluss auf 

die psychische Gesundheit haben, lag die Vermutung nahe, dass das durch Lärm verursachte 

Stresserleben je nach Bewältigungsstil unterschiedlich ausfällt. Auf der Grundlage des 

Belastungs-Beanspruchungsmodells (Rudow, 2000) und des transaktionalen Stressmodells 

(Lazarus & Folkman, 1984) wurde angenommen, dass Lehrkräfte mit riskanten Copingstilen 

mehr Stresssymptome erleben. Deshalb wurde im Rahmen einer Online-Studie untersucht, ob 

es in Bezug auf psychische und körperliche Symptome Unterschiede zwischen Lehrkräften 

mit distinkten Bewältigungsstilen gibt. Dazu wurden 99 bayerische Grund- und 

Mittelschullehrkräfte befragt. Aus den übergeordneten Skalen Engagement und Resilienz 

resultierten vier berufliche Bewältigungsstile. Der Typ Gesundheit (hohes Engagement, hohe 

Resilienz), der Schon-Typ (niedriges Engagement, hohe Resilienz), Typ A (hohes 

Engagement, niedrige Resilienz) und Typ Burnout (niedriges Engagement, niedrige Resilienz) 

unterschieden sich hinsichtlich Bedrohungseinschätzung, Lärmstress, Stimm- und 

Hörproblemen sowie lärmbedingtem Burnout. Im Vergleich zum Typ Gesundheit wiesen die 

Risikotypen Typ A und Typ Burnout ein höheres Stresserleben auf und erwiesen sich generell 

anfälliger gegenüber Schullärm als der Typ Gesundheit. Dies ist die erste Studie, die zeigen 

konnte, dass Schullärm besonders für Lehrkräfte mit riskanten Copingstilen eine Gefährdung 

darstellt. 

 Im zweiten Teil der dritten Studie lag der Fokus auf den Wirkungspfaden von 

Schullärm. Hier wurden Zusammenhänge zwischen individuellen Eigenschaften der 

Lehrkräfte und den unterschiedlichen Auswirkungen von Schullärm vermutet. Basierend auf 

dem vereinfachten Modell von Lehrerstress (van Dick & Wagner, 2001) wurde an 159 

bayerischen Grund- und Mittelschullehrkräften untersucht, ob Lärmstress und 
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Stimmermüdung die Verbindung zwischen Lärmempfindlichkeit und lärmbedingtem Burnout 

vermitteln. Die Ergebnisse zeigten, dass Stress die Beziehung zwischen Lärmempfindlichkeit 

und Stimmermüdung vermittelte; Stimmermüdung vermittelte die Beziehung zwischen 

Lärmstress und lärmbezogenem Burnout; Lärmstress und Stimmermüdung vermittelten seriell 

die Beziehung zwischen Lärmempfindlichkeit und lärmbedingtem Burnout. Dies ist die erste 

Studie die Verbindungen zwischen lärmempfindlichen Lehrkräften und Lärmstress, 

Stimmproblemen und lärmbedingtem Burnout aufzeigen konnte. 
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ABSTRACT 

 Noise in schools is considered a massive stress factor for teachers because of various 

reasons and can therefore lead to performance deficits in the job, but also to physical and 

psychological impairments. Consequently, research on school noise and its effects is essential. 

The three studies presented in this paper examined the immediate effects of noise on student 

teachers and the collateral effects on practicing teachers. 

 In the first and second study, two experiments were conducted to examine the effects of 

noise during breaks on stress experience, performance in a concentration test, and error 

correction of a dictation. Based on the transactional stress model (Lazarus & Folkman, 1984), 

it was hypothesized that noise leads to an increase in stress experience. According to the 

maximal adaptability theory (Hancock & Warm, 1989, 2003), noise should initially cause 

optimal performance, but in the long run should cause performance impairment. For this 

purpose, in the first study 74 and in the second study 104 student teachers of the University of 

Passau worked on two different concentration tests and corrected a student’s dictation while 

listening to short, continuous, or no noise. In both experiments, continuous noise led to an 

increase in the experience of stress. Neither short nor continuous noise led to a deterioration 

in concentration performance. Further, different findings emerged: In the first experiment, a 

short concentration test in combination with continuous noise led to positive effects in 

dictation correction, i.e., subjects showed better performance in error correction. In the second 

experiment, a long concentration test combined with short or continuous noise resulted in 

negative effects, i.e., subjects made more errors in the subsequent correction of dictation. It 

can be concluded that school noise can, on the one hand, increase the experience of stress and, 

on the other hand, promote or limit teachers’ subsequent performance. The latest, however, 

seems to depend on the specific situation of the individual. 

 In the first part of the third study, the focus was on teachers’ coping styles and 

experienced stress. Since coping styles have been shown to have a major impact on mental 



7 
 

 

health, it was reasonable to assume that the stress experience caused by noise would vary 

depending on the coping style. Based on the stress-strain model (Rudow, 2000) and the 

transactional stress model (Lazarus & Folkman, 1984), it was hypothesized that teachers with 

risky coping styles experience more stress symptoms. Therefore, an online study was 

conducted to investigate whether there were differences in psychological and physical 

symptoms between teachers with different coping styles. For this purpose, 99 Bavarian 

elementary and middle school teachers were surveyed. Four professional coping styles 

resulted from the overarching scales of professional commitment and resilience. The healthy 

type (high commitment, high resilience), the unambitious type (low commitment, high 

resilience), type A (high commitment, low resilience), and type burnout (low commitment, 

low resilience) differed in terms of threat appraisal, noise stress, voice and hearing problems, 

and noise-related burnout. Compared to the healthy type, the risk types − type A and type 

burnout − exhibited higher stress experience and were generally more susceptible to school 

noise than the healthy type. This is the first study to show that school noise is particularly 

hazardous for teachers with risky coping styles. 

 The second part of the third study focused on the impact pathways of school noise. 

Associations between teachers’ individual characteristics and the consequences of school 

noise were hypothesized. Based on the simplified model of teacher stress (van Dick & 

Wagner, 2001), we examined 159 Bavarian elementary and middle school teachers to 

determine whether noise stress and vocal fatigue mediate the association between noise 

sensitivity and noise-related burnout. Results indicated that noise stress mediated the 

relationship between noise sensitivity and vocal fatigue; vocal fatigue mediated the 

relationship between noise stress and noise-related burnout; noise stress and vocal fatigue 

serially mediated the relationship between noise sensitivity and noise-related burnout. This is 

the first study to show links between noise-sensitive teachers and noise stress, voice problems, 

and noise-related burnout.  
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1.1.Introduction 

 “Students can be noisy. It distracts my concentration, takes time from the class, and, 

also, I am afraid someone else will hear the noise and think it’s disruptive or not a learning 

environment” (Blase, 1986, p. 32). This teacher statement from the 1980s illustrates well that 

noise was a major stressor in schools for various reasons. However, Blase (1986) was not the 

first researcher to identify school noise as a stress factor for teachers. Since the 1950s and 

1960s, scientists have been addressing the issue of noise in educational institutions (Lane, 

1957; Sanders, 1965).  

 Since then, of course, the teaching profession has changed a lot (cf. Perkhofer-Czapek 

& Potzmann, 2016). Examples include the form of teaching as well as the composition of the 

class (Laal et al., 2014; Werning, 2010). Whereas in the past, students were taught primarily 

in a frontal manner, nowadays open lessons or group work are increasingly used because of 

their positive effects on students’ growth of knowledge, self-esteem or even on the 

relationship between students (Laal et al., 2014; Laal & Ghodsi, 2012). In addition, with the 

UN Convention on the Rights of Persons with Disabilities, the goal of inclusive education 

came to the fore (cf. Hendriks, 2007). In line with the implementation of inclusive education, 

today’s classes often include students with quite different intellectual, social and emotional 

ability profiles, prior knowledge and social backgrounds (Werning, 2010). Despite some 

improvements due to these changes (e.g., Rafferty et al., 2003; Tolmie et al., 2010), school 

noise levels do not seem to have decreased as a result (cf. Galaterou & Antoniou, 2017; Sala 

& Rantala, 2016). Thus, school noise still is a central topic in educational research (Kyriacou, 

2001; Nübling et al., 2008; Schönwälder et al., 2004) and, given the aforementioned changes 

(Laal et al., 2014; Werning, 2010), is perhaps an even more important issue today than it was 

then, as demands on teachers have increased (cf. van Droogenbroeck et al., 2014) and noise 

levels are still high (cf. Galaterou & Antoniou, 2017; Sala & Rantala, 2016). 
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 Much of the focus so far has been on the negative effects that noise has on children’s 

and adolescents’ stress experience, cognitive development, memory performance, or 

academic achievement (Klatte et al., 2010; Klatte et al., 2013; Klatte et al., 2017; Lercher et 

al., 2003; Shield & Dockrell, 2008). As will become obvious below, fewer researchers have 

addressed the ways in which daily noise exposure affects teachers.  

 Some research has at least shown that teachers experience stress symptoms and health 

problems due to school noise (Enmarker & Boman, 2004; Kristiansen et al., 2014; Lin et al., 

2020; Meuer & Hiller, 2015). Research on other occupational groups has already revealed 

noise-related psychological, physical and behavioral impairments at work as well as 

correlations to individual traits (Evans & Johnson, 2000; Golmohammadi et al., 2021; 

Kjellberg et al., 1998). Unlike these professions, teachers’ performance (e.g., teaching 

behavior, assessments/grades), protective factors (e.g., coping styles, individual 

characteristics) and pathways of impact regarding noise have been largely ignored. However, 

since teachers often have to teach in noisy classrooms or work in other noisy environments 

(e.g., supervision during breaks), scientific knowledge on the issue of noise is also necessary 

in this professional field. 

 To the best of my knowledge, there is only one experimental and one quasi-

experimental study that investigated the negative effects of noise on teachers’ performance 

and showed that their cognitive performance suffered (Arezes et al., 2010; Enmarker, 2004). 

Another study examined impact pathways on female teachers and other female employees and 

elicited noise annoyance as a significant mediator between occupational noise exposure and 

auditory fatigue, with stress acting as a moderator (Fredriksson et al., 2017). Studies on how 

school noise affects teachers with different coping styles are completely lacking. 

 From my experience, there might be three reasons why there is so little research in this 

area. Firstly, it is generally legally difficult to conduct research in schools. Secondly, schools 

may even fear negative consequences due to the study results. Thirdly, a theoretical model 
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regarding noise on the basis of which hypotheses can be explicitly derived is lacking so far for 

the educational context.  

 Despite these difficulties, teachers’ continuous noisy school life with its possible 

negative consequences (Kristiansen et al., 2011) emphasize the need for scientific 

investigations in this field. Resulting findings could help to shift the focus to the issue of 

school noise and recognize the importance of taking appropriate action. Therefore, the main 

objective of the present work was to investigate effects of school noise on (prospective) 

teachers’ behavior, mental and physical health, to survey possible protective factors, and to 

identify impact pathways. To achieve these goals, two experiments on student teachers and a 

quantitative online survey on practicing teachers were conducted. These three studies are the 

subject of this paper. 

 In the first chapter, a detailed description of the theoretical models used in the studies is 

provided. After that, the theoretical background is explained in more detail. It briefly 

discusses the teaching profession, teachers’ general stress responses, common factors that 

cause stress in the teaching profession, and possible protective factors. Subsequently, the term 

noise is defined and guidelines for noise exposure are analyzed. Thereafter, school noise is 

discussed in more detail, the relationship to noise sensitivity and coping styles is established 

and consequences of noise are discussed. Finally, a brief description of the study objectives is 

provided. While study 1 and 2 are presented together in the second chapter, the third study is 

presented separately by survey period and research focus in chapters 3 and 4. Since Study 3a 

has already been published, in this work only its abstract is presented. Finally, the fifth 

chapter summarizes the main findings and discusses practical implications for everyday 

school life as well as for future research. 

1.2.Models 

In order to be able to investigate the extent of the consequences of school noise for 

teachers, theoretical models are needed that make it possible to derive concrete hypotheses. In 
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the following, four models are presented on the basis of which potential effects of noise on 

teachers’ work performance or stress experience can be predicted. 

1.2.1. Maximal Adaptability Theory 

 The maximal adaptability theory (Hancock & Warm, 1989, 2003) was developed to 

explain performance under various conditions and assumes that environmental factors have an 

impact on task performance. Thus, it has been tested not only with the environmental stimulus 

noise, but also by means of heat, cold, or pressure. As can be seen in Figure 1.1, the authors 

assume an optimal range, called the comfort zone, in which the individual performs best. 

Outside this comfort zone, the individual is in a dynamic instability, where performance is 

worse. The comfort zone is reached only when there is an optimal level of stress resulting 

from task and environmental demands. This optimal level of stress enables the body to adapt 

optimally to the requirements; i.e. it is in the zone of maximal physiological, psychological 

and behavioral adaptability. The physiological adaptability refers to the physical homeostasis, 

i.e. the body constantly tries to establish a balance by comparing actual and target values and, 

if necessary, initiating changes. One way to explain this physiological adaptability is with the 

following example (cf. Hancock & Warm, 1989, 2003): If a person hears noise during a task, 

their ears react with a protective reflex, i.e. the ears are closed somewhat in order to reduce 

the acoustic stress and to better isolate from the noise. The psychological adaptability 

comprises evaluation processes: If the person perceives the task processing in combination 

with noise as a challenge and estimates their own coping resources as sufficient, an optimal 

psychological adaptability prevails. Behavioral adaptability refers to attentional resources. 

Optimal behavioral adaptive performance occurs when the available capacity of attentional 

resources can be used optimally. Outside these zones, there is too little activation (hypostress) 

or too much activation (hyperstress), both of which cause instability of the system and a lack 

of optimal adaptation, which in turn has a negative effect on performance.  
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Figure 1.1 

The Maximal Adaptability Model for Stress and Performance in Simplified Form, based on 

Hancock and Warm (1989, 2003) 

 

 This can be illustrated by an example: If the individual is required to solve a 

monotonous task that activates poorly, additional noise may lead to an improvement in 

performance because the individual is approaching the comfort zone. If the individual is 

confronted with a very complex task and is highly activated, additional noise leads to poorer 

adaptation and thus poorer performance. This can also be applied separately to physiological, 

behavioral and psychological adaptability (cf. Hancock & Warm, 1989, 2003): If the 

individual is confronted with a monotonous task, they are probably barely activated 

(physiological) and likely to evaluate the task as unchallenging, perhaps even as irrelevant or 

boring (psychological), which also means that attentional processes are not optimally utilized 

(behavioral). If the individual works on a simple task and is additionally exposed to noise, the 

interaction of environmental and task demands leads to greater activation (physiological), so 

that the individual may experience the task as challenging (psychological) and attentional 
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resources are fully utilized for task accomplishment (behavioral). If the individual works on a 

complex task and is additionally exposed to noise, the interaction of environmental and task 

demands leads to excessive activation (physiological), so that the individual may experience 

the task as threat and perceive that their coping resources are not sufficient to cope well with 

the task under noise (psychological). In addition, attentional resources (behavioral) are not 

sufficient to master the task well. This model (cf. Figure 1.1) formed the basis for the 

hypotheses of study 1 and 2. 

1.2.2. Transactional Stress Model  

 The transactional stress model (Lazarus & Folkman, 1984) is probably the best-known 

model in psychological stress research. The authors assume that stress experience arises from 

two cognitive appraisal processes (cf. Figure 1.2). A person is exposed to an internal (e.g., 

mental, pictorial) or external (e.g., from the environment, from another person) stressor, 

which triggers an unconscious evaluation process: First, the individual assesses whether the 

stressor is relevant or irrelevant. If it turns out to be relevant for the individual, then it assesses 

whether the stressor is threatening, harmful or challenging (primary appraisal). Second, the 

assessment of coping resources takes place: The individual assesses whether their own coping 

resources are sufficient to deal well with the stressor (secondary appraisal). The highest stress 

experience results from the assessment of the stressor as a threat or harm and from the 

experienced lack of coping resources (cf. Lazarus & Folkman, 1984). 

 According to Lazarus and Folkman (1984), reappraisal can result from coping with the 

stressor. For example, after successfully coping with a task during noise exposure, the 

individual might experience subsequent tasks involving noise as less threatening than before. 

However, if the noise lasts longer and is experienced as uncontrollable, coping attempts may 

fail, leading to stress or fatigue, which in turn has a negative impact on mental health 

(Eisenmann, 2006).  
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Figure 1.2 

Transactional Stress Model in a Highly Simplified Form, based on Lazarus and Folkman 

(1984) 

 

 Indeed, noise is often experienced as uncontrollable (cf. Glass & Singer, 1973), chronic, 

negative, and intractable (Campbell, 1983). In addition, adequate coping with noise is limited 

(Lercher et al., 2000). According to the transactional stress model, these appraisals should 

result in severe stress experience (cf. Lazarus & Folkman, 1984). In line with this assumption, 

a study was able to show that individuals who are exposed to noise and know that it can be 

harmful are more likely to report noise stress (Crichton et al., 2015). The transactional stress 

model (Lazarus & Folkman, 1984) was used as the theoretical basis for deriving most of our 

hypotheses, except for the second part of the third study. 

1.2.3. Stress-Strain Model 

 The third model used in the present work is the stress-strain model (Rudow, 2000). In 

order to explain this model (see Figure 1.3), it is necessary to first define the terms demands, 

psychological stress and strain:  

Demands of a work action result from the work assignments and the working 

conditions. The demands define the regulation necessary to master a work action. 

Demands that exceed or fall short of the performance prerequisites can lead to overload 

or underload, respectively (cf. Joiko & Wolff, 2010).  
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 Psychological stress is the totality of all ascertainable influences that come from the 

outside and have a psychological effect on the person (DIN Deutsches Institut für Normung 

e.V., 2018). 

 Psychological strain is the immediate (not long-term) effect of psychological stress in 

the individual depending on her or his respective enduring and momentary conditions, 

including individual coping strategies (DIN Deutsches Institut für Normung e.V., 2018).  

 The stress-strain model (Rudow, 2000) appears to combine the maximal adaptability 

theory (Hancock & Warm, 1989, 2003) and the transactional stress model (Lazarus & 

Folkman, 1984): Environmental and task demands (objective stress) entail psychological, 

social, or physical demands to which the individual must adapt. High demands can lead to 

subjective stress, which can result in short-term strain and long-term strain consequences. 

Like the previously described theories, this model also assumes that appraisals and/or coping 

styles have an influence on the strain that results from the stress (Rudow, 2000). With regard 

to noise, the following can be concluded: Schools entail certain work assignments (e.g., break 

supervision) and working conditions (e.g., break noise). These pose primarily physical and 

psychological demands and lead to short-term subjective stress (e.g., threat appraisal). In the 

medium term, this subjective burden of noise leads to strain (e.g., hearing problems), which in 

the long term can lead to strain consequences (e.g., burnout) (Peeters & Rutte, 2005). 
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Figure 1.3 

Stress-Strain Model based on Rudow (2000) 

 

 

 However, following the transactional stress model (Lazarus & Folkman, 1984), we 

assumed an influence of coping styles on all components (stress, strain, and strain 

consequences). Accordingly, we modified the stress-strain model (Rudow, 2000) shown in 

Figure 1.3. The model we used is described in more detail in the first part of the third study. 

Based on this modified model, the hypotheses of the first part of the third study were 

formulated. 

1.2.4. Model of Teacher Stress 

 Finally, the last model described (see Figure 1.4) is frequently used in the Anglo-

American area. In this model, occupational stressors are distinguished from non-occupational 

stressors. Both types trigger appraisals (cf. Lazarus & Folkman, 1984), which can turn 

potential stressors into actual stressors. Mediated by individual coping mechanisms, the actual 

stressors can lead to stress and, in the long run, to chronic symptoms. Teachers’ 
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characteristics influence both assessments and coping mechanisms in this process. In addition, 

feedback processes are hypothesized. Thus, chronic symptoms are assumed to have an 

influence on non-occupational stressors; experienced stress and coping mechanisms in turn 

affect appraisals. In addition, teachers’ individual characteristics are influenced by perceived 

stress.  

 

Figure 1.4 

A Model of Teacher Stress based on Kyriacou (2001) 

 

 

 According to the model, noise is considered a potential stressor, which can become an 

acute stressor through the appraisals of the noise − influenced by teachers’ individual 

characteristics, such as noise sensitivity. Teachers’ coping styles have a critical influence on 

the degree to which stress, like vocal fatigue, is experienced. The resulting stress perception in 

turn is related to chronic symptoms, like noise-related burnout. Since the model of teacher 

stress is quite complex, we used the simplified form of van Dick and Wagner (2001) and 

adapted it to our research question. Based on this modified model, the hypotheses of the 

second part of the third study were formulated. 
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1.2.5. Interim Summary 

 Four models were presented from which hypotheses about the effects of school noise 

for (prospective) teachers were derived. To predict effects on teachers’ work performance, the 

maximal adaptability theory was used (study 1 and 2). Hypotheses related to teachers’ stress 

experience were derived based on the transactional stress model (studies 1, 2, and 3a). To 

make statements about influences of teachers’ individual factors on noise effects, the stress-

strain model (study 3a) and the model of teacher stress (study 3b) were used. In order to 

assess the impact of school noise on teachers, the following section takes a closer look at the 

teaching profession. 

1.3.Teaching Profession 

 The teaching profession has always played a prominent role in society. No other 

occupational group has such a decisive importance for the education of our society (Shim, 

2008). Therefore teachers have a major responsibility (Eacute & Esteve, 2000), which is also 

evident in their job description: 

Teachers work at educational institutions, where they educate and teach students. In the 

context of education, they impart social behaviors and value systems and are contact 

persons for students in subject-related and personal matters. In teaching, they impart 

factual knowledge, subject knowledge as well as various skills and guide students to 

think and work independently. (Berufe-Lexikon, 2021) 

 An even more detailed description of teachers’ responsibilities can be found in the 

Standards for Teacher Education from the Secretariat of the Standing Conference of the 

Ministers of Education and Cultural Affairs of the Länder in the Federal Republic of Germany 

(KMK, 2004/16.05.2019): 

1. Based on scientific research, teachers have to plan, organize, reflect, assess, and 

evaluate teaching and learning processes. 
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2. Teachers have an educational task in school, should therefore cooperate with parents 

and find constructive solutions when educational problems arise or learning 

processes fail. 

3. Teachers should be competent, fair, and responsible in their assessments and 

consultations.  

4. Teachers should continuously develop their skills and participate in continuing 

education and training opportunities in order to incorporate new developments and 

scientific findings into their professional activities. In addition, teachers should 

maintain regular contact with other institutions. 

5. Teachers should participate in school development, in shaping a school culture that 

is conducive to learning and in creating a motivating school climate. This also 

includes willingness to participate in evaluations. 

 From this description, it can be deduced that teachers, due to their duties, have to 

perform many different tasks in everyday school life, which by themselves can lead to stress 

(Brown et al., 2002). 

1.3.1. Stress Responses 

 Therefore, teaching is considered a stressful profession (cf. Kyriacou & Sutcliffe, 

1978), from which anger, anxiety, tension, frustration, or depression can arise (Kyriacou, 

2001, p. 28). Such unpleasant, negative feelings, referred to as teacher stress (Kyriacou, 

2001), are quite common in the teaching profession (Nübling et al., 2008; Nübling et al., 

2012). For example, 20% of 257 teachers from England surveyed found their profession very 

stressful or even extremely stressful (Kyriacou & Sutcliffe, 1978). Due to this stress, 

approximately 66% suffered from chronic psychophysical complaints and regularly sought 

medical attention (Schönwälder et al., 2004). Furthermore, strong associations were found 

between self-reported stress in the teaching profession and somatic, depressive, and anxiety 
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symptoms (Kyriacou & Pratt, 1985). Long-term consequences of teacher stress include sick 

days (Howard & Howard, 2020), turnover (Harmsen et al., 2018), burnout (Ho, 2017; 

Kokkinos, 2007), and early retirement (Brown et al., 2006; Weber et al., 2005).  

 In addition to health, stress can also affect job performance at school (Asaloei et al., 

2020). This manifests itself, for example, in the fact that stressed teachers’ teaching ability is 

reduced (Blase, 1986), that teachers make more mistakes during work (Marwat et al., 2012), 

and that their teaching behavior (Harmsen et al., 2018) and productivity (Marwat et al., 2012) 

suffer. In the worst cases, teachers’ stress or resulting impaired mental health even negatively 

impacts student-teacher relationships (Yoon, 2002), student achievements (McLean & 

McDonald Connor, 2015), and assessments of student behavior (Kokkinos et al., 2005). In 

addition, teacher stress also entails high financial costs, both to the economy and to the health 

care system (Wiley, 2000). 

1.3.2. Stress Factors 

 As can already be surmised from the above-mentioned current job profile, the reasons 

for this teacher stress are manifold (cf. Kyriacou, 2001). Kyriacou and Sutcliffe (1978) earlier 

identified four overarching dimensions of teacher stressors in a factor analysis: Inappropriate 

student behavior, poor working conditions, time pressure, and low school ethos. These factors 

included, for example, too many lessons, too many organizational tasks, supervisory duties 

(e.g., break supervision), no recovery time between lessons, or maintaining discipline in the 

classroom (Kyriacou & Sutcliffe, 1978). Other more recent studies identified role conflicts, 

lack of materials, paperwork requirement, limited communication, heterogeneous learners, the 

urban setting, control of time or interference with instruction as subjects of stress in the 

teaching profession (Blase, 1986; Eacute & Esteve, 2000; Embich, 2001; Flores, 2018; 

Mérida-López et al., 2017; Shernoff et al., 2011).  

 One stressor that comes up repeatedly in both previous and more current research is 

school noise (Blase, 1986; Kyriacou & Sutcliffe, 1978; Shernoff et al., 2011). Therefore, 
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school noise, in addition to other occupational demands, seems to be a relevant stress factor. 

However, in order to address possible protective factors against school noise later on, 

teachers’ general protecting factors will be briefly discussed first before turning to the topic of 

noise in detail. 

1.3.3. Protective Factors 

 In addition to investigations on stress factors like noise, there is also increasing research 

on what factors can counteract them. Some of these protective factors, such as specific 

classroom management skills (Dicke et al., 2015) or the extent of pedagogical knowledge, 

that indirectly promotes mental health (Lauermann & König, 2016), can be learned. In 

addition, it has been shown that satisfied basic needs (cf. Deci & Ryan, 1985), such as 

relationships with colleagues (Bottiani et al., 2019), the experience of social support by the 

teaching staff (Wolgast & Fischer, 2017), or perceived autonomy (Skaalvik & Skaalvik, 

2014), can attenuate stress responses. Beyond that, individual characteristics, such as learning 

goal orientation (Nitsche et al., 2013), experienced self-efficacy (Tsouloupas et al., 2010), 

optimism (Desrumaux et al., 2015), appraisals (Lambert et al., 2009), and coping strategies 

(Montgomery & Rupp, 2005) act protectively against teacher stress. 

1.3.4. Interim Summary 

 Teachers are confronted with various demands and stressors in their profession, which 

can lead to psychological, physical and behavioral impairments. However, teacher stress 

research also points to protective factors that can mitigate the consequences of stress factors. 

One important stress factor in the teaching profession is school noise. Its characteristics, 

possible protective factors, and effects will be discussed in more detail in the following 

section. 
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1.4.Noise 

 Since teachers are confronted with noise for a large part of their working time every day 

(Kristiansen et al., 2011), it is not surprising that a survey found 80% of German teachers feel 

stressed by student noise (Schönwälder et al., 2003). Noise refers not only to the actual 

loudness, but also to the subjective experience (cf. Stansfeld & Matheson, 2003). Thus, all 

sounds that are perceived as unpleasant and interfering are referred to as noise (Babisch, 

2011; Stansfeld & Clark, 2019). Accordingly, the term noise includes all sounds that lead to 

annoyance, disturbance, impaired performance, special accident hazards or damage to health 

(Maue, 2009, p. 17). 

1.4.1. Noise Characteristics 

 General. In order to assess the extent of noise, the logarithmic unit of measurement 

decibel (db) is used. An increase of 3 db corresponds to a doubling of the noise source 

(Śliwińska-Kowalska & Zaborowski, 2017), like two students speaking instead of one. To the 

human ear, an increase of 10 db appears to be twice as loud (Suter, November / 1991). Since 

the human ear perceives low and high tones more quietly than medium frequencies, the 

determined sound pressure levels are converted and corrected that the subjective loudness is 

represented realistically. The resulting sound levels are given in db(A) (Bundesministerium 

für Umwelt, Naturschutz und nukleare Sicherheit, 2021). 

 Noise as a physical stressor can cause a variety of impairments (Clark & Paunovic, 

2018). The duration and intensity are decisive for how and to what extent noise has a physical 

impact (Babisch, 2011). However, low sound levels can have psychological effects (cf. Ising 

& Kruppa, 2004). Figure 1.5 provides a good overview of exemplary noise sources and 

potential effects of various volume levels. It can already be seen that higher volume levels can 

lead to hearing damages and lower noise intensities are sufficient to cause cognitive as well as 

emotional impairments. 
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Figure 1.5 

Volume Levels with Examples and Possible Effects, based on the German Federal 

Environment Agency (2005) (see Babisch et al., 2007) 

 

 

 School Noise. In schools, the noise pollution results from external sources (e.g., 

neighboring schools), and internal sources, such as school buildings (e.g., insulation), human 

activities (e.g., chatting, yelling during breaks), or equipment (e.g., air conditioners) 

(Åhlander et al., 2011; Koszarny & Goryński, 1990; Puglisi et al., 2015). Preschool teachers 

cited indoor activities due to bad weather, insufficient space, reverberation, excited or 

misbehaving students, noise from outside, diverse activities (e.g., playing music), air 

conditioning, and alarm systems as reasons for noise (Grebennikov & Wiggins, 2006). While 

activity noise (e.g., chatter, scrapping chairs) was identified as the most annoying source of 

noise (Enmarker & Boman, 2004), schoolyards, classrooms and school hallways are 

perceived as noisiest (Eysel-Gosepath et al., 2012). Since several noise sources contribute to 

the respective loudness in schools, the term school noise is used non-specifically in the 

following. 
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 Depending on the study, sample, and school situation, the noise levels that were 

recorded vary significantly. Within the classrooms, the predominant noise comes from 

children, whose volume can vary by approximately 20 db(A) from the quietest to the loudest 

activity (Shield & Dockrell, 2004), and range from 56 db(A) to 77 db(A) (Shield & Dockrell, 

2004; Skarlatos & Manatakis, 2003). The background sound level is related to the number of 

children in the classroom. The more children there are in the classroom, the higher the 

background noise (Shield & Dockrell, 2004). For instance, a value of about 65 db(A) could be 

measured for 20 children and about 70 db(A) for 30 children (Shield & Dockrell, 2004). For 

sports and music teachers, the volume can be even higher due to the activities performed in 

class. For example, in one case study, a peak of 119 db(A) was measured in a gymnasium 

(Jiang, 1997). In music classes, a peak of 98 db(A) was recorded (Behar et al., 2004). High 

noise levels can also be reached outside the classroom, i.e. during breaks. Depending on the 

study and location (break hall or schoolyard), the values vary between 75.9 db(A) and 78.89 

db(A) (Sarantopoulos et al., 2014; Skarlatos & Manatakis, 2003).  

 In order to limit these noise levels and possible resulting consequences, guidelines have 

been developed for various occupational groups (cf. Schwela, 1999). In the school context, 

WHO recommends 35 db(A) during teaching in classrooms and 55 db(A) in schoolyards 

(Schwela, 1999). To protect the voice and maintain concentration and attention, a milder 

guideline recommends values below 55 db(A) in teaching and learning rooms (Schönwälder 

et al., 2004). Apparently, however, even this milder limit for classrooms is commonly 

exceeded (cf. Schönwälder et al., 2004; Shield & Dockrell, 2004; Skarlatos & Manatakis, 

2003). 

 Considering that noise levels in schools can reach the volume of a noisy main street (cf. 

Babisch et al., 2007; Grebennikov & Wiggins, 2006) and teachers are exposed to noise for 

25% of their working time (Kristiansen et al., 2011), it is not surprising that one third of 
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teachers reported severe occupational noise exposure (Rezende et al., 2019) as well as mental 

and physical health complaints (Augustyńska et al., 2010). 

 However, since the objective noise exposure per week is only weakly correlated with 

the subjective noise exposure (Sjödin, 2017), it can be inferred that the consequences teachers 

suffer from school noise are not only objective but also subjective in nature (cf. Stansfeld & 

Clark, 2019). Accordingly, personal characteristics, like attitudes and individual differences, 

also seem to play a decisive role (cf. Kjellberg et al., 1996). 

1.4.2. Personal Characteristics 

 According to Stansfeld et al. (2000), in addition to the experienced controllability of 

noise, noise sensitivity and coping strategies are important personal characteristics that can 

influence the effects of noise. Because the experienced controllability of noise in an 

educational context is likely related to other factors such as appropriate classroom 

management, only noise sensitivity and coping strategies are presented below. 

 Noise Sensitivity. Noise sensitivity is defined as an individual physiological and 

psychological constitution that generally increases the degree of response to noise (Shepherd 

et al., 2015). It often has a stronger influence on health than objective noise exposure 

(Stansfeld et al., 2000) and accordingly influences psychological and physical stress responses 

(Nazneen et al., 2020). Noise-sensitive individuals generally perceive noise as more stressful 

than less sensitive individuals (Belojević et al., 1992) and experience higher levels of strain 

(Sandrock et al., 2009). Accordingly, positive correlations could be found between individual 

noise sensitivity and perceived stress, irritability, concentration problems, fatigue as well as 

headaches (Baliatsas et al., 2016). In addition, there is preliminary evidence that noise 

sensitivity is associated with an increased risk of mental illness (Stansfeld & Shipley, 2015), 

such as depression or anxiety (Baliatsas et al., 2016). 

 In the school context, the characteristic of noise sensitivity has received less attention, 

although it has certainly been demonstrated that teachers are on average more sensitive to 
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noise than students (Schönwälder et al., 2004) and noise-sensitive teachers experience school 

noise as more stressful than less noise-sensitive teachers (Enmarker & Boman, 2004). Since 

individual noise sensitivity is strongly related to physical and mental health (Baliatsas et al., 

2016), and more noise-sensitive teachers experience higher stress due to noise (Enmarker & 

Boman, 2004), the second part of the third study was to investigate how teachers’ noise 

sensitivity is related to physical and mental symptoms. 

 Coping Styles. Similar to noise sensitivity, it is possible that individual coping styles 

have an impact on how noise affects teachers. Coping styles are understood as intellectual and 

behavioral resources that an individual employs to respond to stressful situations (Lerias & 

Byrne, 2003). Many studies have been conducted on teachers’ coping styles (e.g., Antoniou et 

al., 2006; Stoeber & Rennert, 2008). For example, it has been shown that stress disorders can 

be reduced by proactive strategies (e.g., Pietarinen et al., 2013), and that other coping styles, 

such as emotional suppression, negatively influence the experience of stress (Griffith et al., 

1999).  

 A very well-established classification of coping styles is achieved by the questionnaire 

work-related behavior and experience patterns (Schaarschmidt & Fischer, 2008). With this 

instrument, four coping styles – the healthy type, the unambitious type, the burnout type, and 

the type A – can be derived from the three dimensions of occupational commitment, 

resilience, and emotions (Schaarschmidt, 2006). Commitment is made up of the importance of 

the occupation, professional ambition, the willingness to spend energy and the striving for 

perfection. Resilience refers to the ability to distance oneself, the tendency to resign in the 

face of failure, offensive problem-solving, inner calm as well as balance. The third dimension 

of emotions comprises the experience of success at work, life satisfaction and the experience 

of social support (Kieschke & Schaarschmidt, 2008). The healthy type is per definition 

healthy, willing to perform and feels well; it shows high, though not too high, commitment 

with high resilience. The unambitious type protects itself from stress, feels relatively well, and 
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exhibits low commitment with high resilience. Type A exhibits over-commitment; its 

resilience, ability to recover, and well-being are limited. The burnout type feels unwell, shows 

little commitment, tends to have low resilience, high resignation and suffers from chronic 

exhaustion (Kieschke & Schaarschmidt, 2008). A study among teachers was able to show that 

the healthy type and the ambitious type suffer from only a few physical and psychological 

problems, while the type A and the burnout type complain about many physical and 

psychological symptoms (Bauer et al., 2006). Although coping styles have been shown to 

influence teachers’ stress reactions (Bauer et al., 2006), there is a lack of research on how 

coping styles affect noise-related stress symptoms. How teachers’ coping styles are related to 

effects of school noise is discussed in more detail in the first part of the third study. 

1.4.3. Noise Effects 

 Despite possible individual protective factors, noise is considered a psychosocial 

stressor that, even at low doses, can cause maladaptive psychological responses and affect 

physical health via interactions between the autonomic nervous system, neuroendocrine 

system, and immune system (Clark & Stansfeld, 2007; Rylander, 2004). With regard to the 

consequences of noise, aural effects can be distinguished from extra-aural effects (Ising et al., 

1996; Robert Koch Institut, 2020). While aural effects, i.e., hearing damage, depend on the 

duration and strength of the noise, extra-aural effects are more common and independent of 

duration and strength (Ising et al., 1996). The latter include communication problems, 

cardiovascular and physiological, mental health, and performance effects (Schwela, 1999).  

 For teachers, a negative correlation between noise and individual well-being was shown 

(Karjalainen et al., 2020). Furthermore, 25% of interviewed teachers mentioned complaints in 

the in the ear-nose-throat area, 10% reported cardiovascular complaints, 10% psychological 

and 10% neurological problems (Schönwälder et al., 2004). 

 Hearing Impairments. Noise causes various hearing problems (Themann & 

Masterson, 2019). This includes complete hearing loss (Themann & Masterson, 2019), which 
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can result from a single exposure to noise (e.g., from a gunshot) or from long-term exposure 

to noise at levels between 75-85 db(A) (Basner et al., 2014). These types of noise exposure 

damage auditory sensory cells in the cochlea to such an extent that they can no longer 

regenerate (Basner et al., 2014). From this, unusual volume perception (Berglund & Lindvall, 

1995), perceived distortion (paracusis), or tinnitus, which is the subjective perception of a 

sound in the absence of an auditory stimulus, can arise (Themann et al., 2013).  

 A study among teachers revealed that daily exposure to noise can lead to short-term and 

possibly long-term changes in the outer hair cells (Novanta et al., 2020). Accordingly, 

teachers − due to constant exposure to sound (Jiménez-Tejada et al., 2012) and high level of 

occupational stress (Eysel-Gosepath et al., 2012) − complain of hearing problems, such as 

tinnitus, hyperacusis, and hearing loss, independent of their age (Meuer & Hiller, 2015; 

Novanta et al., 2020). Although teachers are exposed to noise in many school situations 

(Kristiansen et al., 2011), not all teachers suffer from hearing problems (cf. Novanta et al., 

2020). Therefore, the question arises whether there are also personal factors that promote 

hearing problems. This has not been sufficiently investigated so far, which is why the first 

part of the third study aimed at clarifying whether coping styles are associated with hearing 

problems. 

 Communication Problems. Since hearing damages or impairments cause speech to be 

less well understood, they represent a major social handicap (Ciorba et al., 2012). Even minor 

impairments can have an impact on language comprehension, which in turn is often the cause 

of irritations, misunderstandings and relationship problems (Berglund & Lindvall, 1995). But 

even without hearing impairment, difficulties in understanding occasionally occur (Lin et al., 

2020; Schick et al., 1999). 

 Thinking about the modern school day, it is obvious how such impairments can arise in 

the classroom: For instance, due to the newly established open teaching, a volume is quickly 

reached in the classroom that causes problems in communication and comprehension (Sala & 
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Rantala, 2016). In only a few classrooms studied were teachers and students able to 

understand each other acoustically well (cf. Sala & Rantala, 2016). Accordingly, 12% of 

American teachers expressed difficulty understanding their students (Lin et al., 2020).  

 To avoid speech intelligibility problems for the students (Schick et al., 1999), teachers 

automatically raise their voices in order to be understood (Sala et al., 2002), which increases 

vocal strain (Berglund & Lindvall, 1995). This phenomenon is called Lombard effect (Brumm 

& Zollinger, 2011). Accordingly, loud background noise is considered a risk factor for voice 

problems (Devadas et al., 2017). Almost 13% of American teachers reported that they had to 

raise their voices to be heard due to noise in the classroom, and 8.4% that they had problems 

with their voice (Lin et al., 2020). Compared to the general population, teachers suffer more 

often from voice problems (Angelillo et al., 2009; Roy et al., 2004), which in some cases also 

leads to more days of absence (Medeiros et al., 2012).  

 In summary, teachers have to raise their voices quite often in order to be understood 

(Sala et al., 2002). Nevertheless, there seem to be teachers who suffer less from voice 

problems (cf. Lin et al., 2020). Consequently, the question arises whether there are also 

personal variables that have an influence on teachers’ voice. To provide an answer to this 

question, the third study examined how teachers’ coping styles and noise sensitivity are 

related to voice problems. 

 Cardiovascular and physiological effects. Although the exact mode of action is still 

unknown, studies suggest that noise − mediated by the autonomic nervous system and 

endocrine system − can affect cardiovascular health (Themann & Masterson, 2019). For 

example, a connection to blood pressure and cholesterol levels could be shown (Kerns et al., 

2018). The most likely explanation for these findings is stress (Berglund et al., 1999): In the 

short term, noise as an environmental stressor activates the autonomic nervous and hormonal 

system. This causes an increase in blood pressure, heart rate, and vasoconstriction, which in 
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turn can lead to the development of hypertension or ischemic heart disease, especially in 

susceptible individuals (Berglund & Lindvall, 1995).  

 Accordingly, a positive correlation between the intensity of school noise and heart rate 

was shown for individual teachers (Schönwälder et al., 2004). In addition, a reduction in 

classroom volume resulted in teachers’ lower heart rates (Tiesler & Oberdörster, 2008). 

 Mental Health. The effects that noise has on mental health are explained via the stress-

vulnerability hypothesis. This means that predisposed people develop mental illness more 

easily under stress than people who are not predisposed (Basner et al., 2014; Stansfeld & 

Clark, 2019).  

 On the biological level, noise leads to stimulation of the endocrine and sympathetic 

nervous systems (Babisch, 2002), which causes a release of stress hormones (Basner et al., 

2014). Sustained activation of these systems (Babisch, 2002) is associated with an increased 

risk of mental illness (Stansfeld & Clark, 2019).  

 On the psychological level, when confronted with noise, one often experiences a feeling 

of annoyance, which has been found to be relevant (Guski, 1999). Accordingly, Hammersen 

et al. (2016) found positive correlations between the extent of perceived noise annoyance and 

the impairment of mental health. Consistent with this, noise has been shown to decrease 

frustration tolerance (Glass & Singer, 1973) and to promote psychological symptoms (e.g., 

feelings of anxiety), poor appetite, crying easily (Sygna et al., 2014), or depressed mood, 

which again stimulates the release of stress hormones (Clark & Paunovic, 2018).  

 Derived from this, depression (Seidler et al., 2017) or anxiety disorders (Hardoy et al., 

2005) may develop in the long term. There also seems to be a correlation between the burnout 

syndrome and noise pollution at the workplace (Madvari et al., 2019). Burnout is defined as a 

syndrome that occurs primarily in individuals who interact frequently with others for work-

related reasons. It is composed of the three symptoms: depersonalization, decline in 

performance, and emotional exhaustion (Maslach et al., 2001). Whereas depersonalization 
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describes indifference to other people, decline in performance manifests as perceived 

inadequacy at work, and emotional exhaustion manifests as low energy and fatigue at work 

(Maslach, 2003). 

 As can be assumed from the definition (cf. Maslach et al., 2001), teachers suffer more 

often from burnout already for professional reasons (García-Carmona et al., 2019). 

Accordingly, there exist assumptions about links between school noise and teachers’ burnout 

(Schönwälder et al., 2004). In one study, for example, the interaction of noise and voice stress 

was a significant predictor of teachers’ burnout (Nübling et al., 2012).  

 To summarize, teachers vary in their noise sensitivity (Enmarker & Boman, 2004) and 

are frequently exposed to noise (Kristiansen et al., 2011), causing them to suffer from both 

psychological and physical problems (Devadas et al., 2017; Meuer & Hiller, 2015; Nübling et 

al., 2012). To date, there is a lack of research combining such relations in a well-founded 

model. Accordingly, the second part of the third study was to examine, by means of a 

theoretical model, how teachers’ sensitivity to noise and their mental and physical health are 

related. 

 Behavior. Although behavioral effects tend to be subtle, there is evidence that noise 

also affects human behavior (Jariwala et al., 2017). Cohen and Lezak (1977), for example, 

could show that noise is negatively related to helpfulness, which may be explained by the fact 

that cues, such as people’s emotional states, are not sufficiently observed under noise. In 

addition, there are experiments that showed that uncontrollable noise leads to more aggressive 

behavior in already angry subjects. However, if the test subjects were able to influence the 

noise exposure, they behaved similarly to the subjects who were not exposed to noise 

(Donnerstein & Wilson, 1976). In the case of teachers, it has so far only been possible to 

show that they behave differently in class and, for example, take more breaks to speak (Crook 

& Langdon, 1974) or try to avoid noise (Bulunuz et al., 2021). 
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 Performance. The effects of noise on performance are particularly noteworthy, as quite 

different findings exist. Noise-induced effects in performance depend on the difficulty of the 

task to be processed, the type of noise, the sound pressure level, and the duration of noise 

exposure (Jahncke et al., 2011; Monteiro et al., 2018; Nassiri et al., 2013). According to a 

meta-analysis (Szalma & Hancock, 2011), noise impairs performance in more complex tasks, 

such as cognitive and communication tasks, and primarily affects accuracy and less the speed 

of processing. Irregular noise and speech noise have slightly more negative effects than 

continuous noise and noise without speech components. Loudness levels above 75 db(A) have 

a greater impact than lower noise levels because resources are diverted from the actual task to 

compensate. Regarding duration, the meta-analysis indicated more severe effects of a shorter 

duration. However, the median across all studies was 1.1 minutes, indicating a rather short 

exposure in all analyzed studies. In summary, the findings largely indicate that it is primarily 

the amount of resources to be used that determines how noise affects performance (Szalma & 

Hancock, 2011).  

 Thus, noise may also positively influence performance on certain tasks (e.g., Broadbent, 

1979; Smith, 1985). For instance, this is the case with performance in short vigilance tasks 

(Helton et al., 2009), simple tasks (Harrison & Kelly, 1989), and in tasks with only a brief 

exposure to noise (Hartley & Adams, 1974).  

 For prolonged noise exposure (cf. Broadbent, 1954) and for more complex tasks, noise 

appears to impair performance (Wickens, 2002) because more capacity is required for 

processing (Berglund et al., 1999). In addition, noise has impairing effects when constant 

vigilance is required, errors should be avoided, or time pressure is perceived (Ising et al., 

1996). It also appears that it is primarily the experienced uncontrollability of noise that is 

associated with impairments (Glass et al., 1971). Speech noise is more disruptive and, 

accordingly, is associated with greater impairments in reading comprehension as well as in 
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proofreading performance (Martin et al., 1988; Oswald et al., 2000). In addition, it leads to 

attention deficits and impairments in episodic and semantic memory (Hygge et al., 2003).  

 This effect has also been shown in teachers (Enmarker, 2004): Meaningful noise had a 

negative effect on episodic memory and impaired the recognition of a text. In addition, a 

quasi-experiment exists that indicates impaired cognitive performance due to school noise 

(Arezes et al., 2010). According to self-reports, teachers experience both their teaching (Lin et 

al., 2020) and their work efficiency affected by school noise (Yassin et al., 2016).  

 Although there are no explicit research findings on teachers’ work performance under 

noise yet, it is reasonable to assume that all of the above characteristics play a role in the 

school context, where noise is seemingly ubiquitous: For instance, while teachers’ cognitive 

functions are heavily taxed in the classroom, teachers must also be constantly alert to prevent 

accidents during recess supervision in the schoolyard. In both situations, students’ sounds also 

include verbal components, which might increase the distress. At the same time, teachers 

should avoid mistakes − for example, in correcting exams − and often hurry because they 

have to change classrooms between lessons. To validate these assumptions, the effects of 

short- and long-term noise exposure on prospective teachers’ performance on different tasks 

were investigated in the first two experiments. 

 After-effects. In addition, various experiments showed that noise exposure in a first 

task did not lead to performance degradation until the subsequent second task (Glass & 

Singer, 1973). In his review, Cohen (1980) pointed out that immediate effects of noise are 

often missing and impairments can only be recorded retrospectively. He justified this by the 

fact that many resources are consumed during task processing under noise, so that it is more 

difficult to adequately cope with the following task. Thus, noise subsequently led to reduced 

frustration tolerance (e.g., in a puzzle), to poorer performance in proofreading, to an increase 

in aggressive behavior, or to a reduced willingness to help (Cohen, 1980).  



37 
 

 

 These findings are crucial because teachers have to fulfill different requirements one 

after the other in their daily routine and often there is no time for a break in between to 

recover from the strain of the noise (Schönwälder et al., 2004). Suppose a teacher has planned 

a lesson with group work, which automatically results in higher noise levels (Sala & Rantala, 

2016). And although the teacher may still be attentive and concentrated during the lesson, the 

question arises whether this is still the case after the noisy lesson. After this lesson, is it still 

possible for the teacher to correct an exam without errors or to participate in the teacher 

conference in a concentrated manner? Since there are no research findings on this so far, the 

results of two experimental studies (study 1 and 2) on prospective teachers should provide a 

first answer to this question.  

1.4.4. Interim Summary 

 Noise can affect mental and physical health as well as performance in a variety of ways. 

The resulting effects on performance seem to depend on different factors, such as the task, the 

volume, the duration and the type of noise. The consequences on mental and physical health 

depend, in part, on individual factors such as noise sensitivity and possibly on coping styles. 

In order to be able to examine these effects in the school context, four theoretical models have 

already been presented, on which the following studies are based. 

1.5.Studies and Aims 

 As is evident from the above, noise can lead to many different effects. While mainly 

negative consequences appear for the psyche, both negative and positive consequences might 

appear for performance. There seem to be both immediate and delayed effects for 

performance variables. Such consequences are especially crucial for occupational groups that 

are frequently exposed to noise, such as teachers (Kristiansen et al., 2011). Due to their daily 

exposure, they report significant psychological and physical impairments (Enmarker & 

Boman, 2004; Smith et al., 1998). Since teachers shoulder a major responsibility for the next 
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generation and their health is correlated with several student variables (Kokkinos et al., 2005; 

McLean & McDonald Connor, 2015; Yoon, 2002), it is even more important to study the 

impact of noise exposure on teachers. Only then long-term prevention and intervention 

programs can be developed and established to help mitigate teachers’ risk of mental and 

physical illness and thus a potential negative influence on students. Although a variety of 

studies on teachers already exist, they mainly dealt with correlative relationships between 

noise and psychological and physical well-being. To date, there has been little research on the 

effects of noise on teaching activities or on teachers’ performance variables. In addition, 

symptoms resulting from school noise have not yet been linked to teachers’ stable coping 

styles. There is also a lack of research on possible pathways between noise sensitivity and 

relevant symptoms. These gaps should be at least partially filled by the present work.  

 The overall aim of the three studies was therefore to investigate the objective and 

subjective effects of school noise on prospective teachers’ work performance and stress 

experience, as well as on practicing teachers’ mental and physical health. The focus of the 

first two studies was on performance and stress. Because student teachers’ results are 

comparable to those of practicing teachers in certain areas (e.g., Bekle, 2004) and because 

there was little opportunity to recruit practicing teachers for the experiments, the sample of 

the first two studies consisted of student teachers. In these two experiments, the effects of 

different durations of noise exposure and different concentration tests on student teachers’ 

stress experience, as well as on their concentration ability and error-correction performance, 

were investigated. The maximal adaptability theory (Hancock & Warm, 1989, 2003) and the 

transactional stress model (Lazarus & Folkman, 1984) formed the theoretical basis for these 

two studies. 

 While the first part of the third study focused on coping styles when dealing with school 

noise and the resulting symptoms, the second part of the third study was designed to 

complement the previous findings with specific associations between teachers’ noise 
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sensitivity and various symptoms. Therefore, we queried teachers in an online survey about 

noise and its effects. In the first part, the aim was to elicit differences in the physical and 

psychological effects of noise among four coping patterns. This was examined based on the 

transactional stress model (Lazarus & Folkman, 1984) and the stress-strain model (Rudow, 

2000). In the second part, a focus was placed on examining associations between individual 

noise sensitivity and short- and long-term psychological and physical symptoms. This was 

done on the basis of the simplified model of teacher stress (van Dick & Wagner, 2001).  
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2. Study 1 and 2: Effects of Student Noise on Student Teachers’ Stress Experiences, 

Concentration and Error-Correction Performance 
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The first two studies have been published together in the journal Educational Psychology: 

 

 Tomek, R., & Urhahne, D. (2021). Effects of student noise on student teachers’ stress 

experiences, concentration and error–correction performance. Educational Psychology, 12(2), 

1–19. https://doi.org/10.1080/01443410.2021.2002819* 

 

The abstract of the study is presented in this chapter. 
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Abstract of Study 1 and 2 

Student noise can affect teachers’ stress experience and work performance. Two experimental 

studies were conducted to examine these effects in more detail. Based on Lazarus’ 

transactional stress model and the maximal adaptability theory, we assumed an increase in 

stress experience due to noise and stimulating effects of noise up to a point of maximal 

adaption before performance drops. The first experiment comprised 74 and the second 

experiment included 104 student teachers from a German university that were randomly 

assigned to one of three noise conditions. Participants were asked to complete a concentration 

test and correct a dictation. Results from analyses of variance were in support of our 

hypotheses. In both experiments, noise exposure increased stress experience. The first 

experiment showed positive effects and the second experiment negative effects of noise on 

participants’ error correction. The results are discussed with respect to school noise affecting 

teachers’ mental health and work performance. 
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Now that I have examined how noise affects student teachers’ concrete work 

performance, I aimed to focus on practicing teachers and their individual characteristics. The 

following study therefore examined how teachers’ different coping styles affect their 

experience of stress. 
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3. Study 3a: Relating Teachers’ Coping Styles to Student Noise and Perceived Stress 
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The first part of the third study has also been published in the journal Educational 

Psychology: 

Tomek, R., & Urhahne, D. (2022). Relating teachers’ coping styles to student noise and 

 perceived stress. Educational Psychology, 26(6), 1–21. 

 https://doi.org/10.1080/01443410.2022.2031892* 

 

The abstract of the study is presented in this chapter.   
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Abstract of Study 3a 

School noise is a serious, inevitable problem that teachers experience as stress or strain. 

Coping styles have a huge impact on teachers’ mental health and therefore might influence 

this daily stress experience. Based on the stress-strain model and the transactional stress 

model, we examined in an online study how 99 teachers with different coping styles reacted 

to school noise. Four professional coping styles were derived from the overarching 

dimensions of professional commitment and experience resilience. The healthy type, the 

unambitious type, type A, and type burnout differed in terms of threat appraisal, noise stress, 

voice and hearing problems as well as noise-related burnout. Compared to the healthy type, 

types A and burnout showed higher levels of stress. Teachers of the risk types turned out to be 

more vulnerable to school noise than teachers of the healthy type. Specific prevention 

programs may help to improve teacher resilience. 
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Now that I have examined teachers’ individual coping styles, in the subsequent study I 

wanted to examine whether there are concrete pathways between teachers’ individual noise 

sensitivity and negative psychological and physical consequences resulting from school noise. 
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4. Study 3b: Testing a Model of Noise-Related Stress in School Teachers 
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 As already mentioned above, school noise to which teachers are exposed on a daily 

basis (Kristiansen et al., 2011) represents an objective and subjective risk factor (Berglund et 

al., 1999; Enmarker & Boman, 2004), from which both physical as well as psychological 

complaints can arise (Kristiansen et al., 2014; Medeiros et al., 2012). Although these negative 

effects partly depend on personal factors, such as noise sensitivity (Eysel-Gosepath et al., 

2012), little is known about the concrete relationships between the variables involved in noise 

stress. One exception is a study by Fredriksson et al. (2017) who based their findings on a 

large sample of female preschool teachers and randomly selected women. Feelings of noise 

annoyance emerged as a significant mediator of the relationship between occupational noise 

exposure and auditory fatigue, while stress experience moderated this mediation process. 

 Apart from this, there is a lack of theoretically based studies on the relationships 

between teachers’ individual characteristics and their physical and mental health. Based on 

the simplified model of teacher stress (van Dick & Wagner, 2001), we therefore intended to 

examine the way in which noise sensitivity, experienced stress, vocal fatigue, and burnout are 

related to each other. 

A Model of Teacher Stress 

 Some theories from general stress research have been transferred to the teaching 

profession and can explain teachers’ stress experience (see e.g., Lazarus & Folkman, 1984). 

For our study, however, we selected a frequently cited model (e.g., Chan, 2006, 2011; 

Troesch & Bauer, 2017) that originates directly from teacher stress research. The model of 

teacher stress (Kyriacou & Sutcliffe, 1978) relies on the assumption that teachers’ appraisals 

of potential occupational stressors become acute stressors and thus form the starting point of 

their stress response. Occupational stressors can be further divided into psychological (e.g., 

relationship with colleagues) and physical stressors (e.g., large class size, loudness). Both can 

trigger short-term psychological (e.g., negative affect), physiological (e.g., muscular tension), 

or behavioral stress reactions (e.g., days absent from work) as well as longer-lasting 
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psychosomatic or even chronic complaints. In addition to coping mechanisms, teachers’ 

individual characteristics such as perceived support or self-efficacy may also have an 

influence on the experience of stress. 

 Since this model of teacher stress (Kyriacou & Sutcliffe, 1978) is not easily testable due 

to its complexity, the simplified model by van Dick and Wagner (2001; see Figure 4.1) served 

as our theoretical basis. This model shows a linear sequence of a just few factors: Individual 

teachers’ characteristics take influence on occupational stressors, to which teachers respond 

by means of individual coping mechanisms to reduce their threat. In the long term, teacher 

stress may result in chronic psychosomatic or mental symptoms. Since the focus of the current 

study was purely on the relationships between sensitivity to school noise and short-term as 

well as long-term stress responses, we formed a model of teacher stress reduced to noise 

stress, that focused on the relationships important to us and left aside the component of coping 

strategies (see Figure 4.2). In agreement with van Dick and Wagner (2001), we assume that 

individual teacher characteristics contribute to psychological and physiological stress in 

response to school noise. Individual teacher characteristics may have an influence on the 

formation of chronic symptoms, either directly or mediated through the stress response, which 

may amount to permanent impairments of teacher health. In the following, the components of 

the model are described in more detail.
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Figure 4.1 

A Simplified Model of Teacher Stress (van Dick & Wagner, 2001) 

 

 

 

Figure 4.2 

Assumed Associations Between Noise Sensitivity, Stress, Vocal Fatigue and Noise-related Burnout (cf. van Dick & Wagner, 2001) 
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Noise Sensitivity 

 Noise sensitivity can be defined as an individual physiological and psychological 

constitution that generally increases the degree of reaction to noise (cf. Shepherd et al., 2015) 

and plays an important role in the individual stress process (Ellermeier et al., 2020). As an 

example, regardless of actual noise exposure, noise-sensitive individuals suffered more from 

psychological symptoms than individuals who rated themselves less sensitive (Baliatsas et al., 

2016). In the school context, teachers’ individual noise sensitivity is key to the frequency of 

stress symptoms and the expression of psychological complaints, such as noise annoyance or 

exhaustion (Enmarker & Boman, 2004; Nazneen et al., 2020). 

 Furthermore, according to Stansfeld and Clark (2019), links between noise sensitivity 

and mental illness can also be assumed. In a longitudinal study, noise sensitivity was found to 

be a significant predictor of mental illness (Stansfeld & Shipley, 2015). While this 

relationship is not directly applicable to the teaching profession, it underscores the importance 

of being sensitive to noise. 

Noise Stress and Noise Symptoms 

 In the short term, noise triggers a feeling of annoyance with components of anxiety, 

helplessness, anger, and stress (Stansfeld & Clark, 2019), as has already become apparent in 

laboratory studies (Ljungberg & Neely, 2007), but also among teachers in everyday school 

life (Augustyńska et al., 2010). In the long term, perceived noise annoyance can result in 

psychological distress or even mental illness (Stansfeld & Clark, 2019). 

 In the medium term, physical complaints might be noticed (Stansfeld & Clark, 2019). 

For example, teachers complain of hearing (Sjödin et al., 2012) and voice problems (Munier 

& Kinsella, 2008), such as voice fatigue, sore or dry throat (Devadas et al., 2017). Psycho-

emotional factors or psychological stress are considered risk factors for voice problems in this 

context (Devadas et al., 2017; Kooijman et al., 2006). Among Finnish teachers, stress had a 

stronger influence on the development of voice problems compared to physical illnesses (e.g., 
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asthma) (Vertanen-Greis et al., 2020). In addition to the finding that voice problems in female 

teachers led to more days of absence (Medeiros et al., 2012), recent studies even suggested a 

link between teachers’ voice problems and mental illnesses, such as burnout (Brito Mota et 

al., 2019; Marques da Rocha et al., 2015). According to our research, there is a lack of studies 

on how stress from school noise affects teachers’ physical and mental health. 

 However, summarizing previous research, it is clear that day-to-day exposure to school 

noise is a stressor for teachers (Kristiansen et al., 2011), which can lead to psychological 

distress (Enmarker & Boman, 2004), physiological complaints (Devadas et al., 2017), and 

chronic health problems (Brito Mota et al., 2019). Individual sensitivity to noise forms an 

important basis that can have an impact on mental health in the short term (e.g., Nazneen et 

al., 2020) as well as in the long term (e.g., Brito Mota et al., 2019). 

 In view of potential connections between the serious effects that school noise can bring, 

the importance of studies on concrete relations increases. Since there has been little research 

on such relationships, the present study aims to fill this research gap based on the modified 

model by van Dick and Wagner (2001). We hypothesized relationships between teachers’ 

noise sensitivity, experienced stress, vocal fatigue, and experienced burnout symptoms and 

formulated the following hypotheses: 

 H1: According to the model (van Dick & Wagner, 2001) and the relationships 

presented, we hypothesize that positive relationships can be found between noise sensitivity, 

experienced stress, vocal fatigue, and noise-related burnout. 

 H2: Since school noise can lead to psychological distress (Augustyńska et al., 2010) 

under the influence of noise sensitivity (Enmarker & Boman, 2004) and since this distress is 

associated with voice problems (Devadas et al., 2017; van Dick & Wagner, 2001), we 

hypothesize that experienced stress mediates the relationship between noise sensitivity and 

voice fatigue. 
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 H3: While stress is a risk factor for voice problems (Vertanen-Greis et al., 2020), voice 

problems are positively associated with mental illness (Brito Mota et al., 2019). Accordingly, 

we hypothesize that voice fatigue mediates the relationship between stress and noise-related 

burnout. 

 H4: Concluding from Hypotheses 2 and 3, we speculate that stress and vocal fatigue 

sequentially mediate the relationship between noise sensitivity and noise-related burnout.  

Method 

Sample 

 One hundred and fifty-nine (80.5% female) German teachers participated in the online 

survey. The age of the 110 elementary and 49 middle school teachers ranged from 24 to 64 

years (M = 44.87, SD = 10.13). Their average work experience ranged from one to 46 years 

(M = 18.67, SD = 10.16). 

 In the German school system, elementary school is compulsory for all students from the 

age of six and lasts four years. After elementary school, students can choose between middle 

school, junior high school and high school (secondary school), depending on their grades. In 

middle school, students are between 10 and 16 years old. Studies of potential noise 

differences at elementary and middle schools – likely due to differences in age and education 

– have yielded conflicting results (see Bhardwaj et al., 2013; Chan et al., 2015). To filter out 

whether elementary and middle school teachers differ with respect to school noise, we 

conducted an analysis of measurement invariance without formulating a specific hypothesis 

for it. 

Materials 

Noise Sensitivity 

 Noise sensitivity was measured according to the German version of Weinstein’s noise 

sensitivity scale (Zimmer & Ellermeier, 1997). We selected three items and adapted them in 

the way that they related to student noise (e.g., ‘I find it a burden when there is a lot of hustle 
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and bustle around me during break supervision’). The items were answered on a 5-point 

Likert scale from (1) totally disagree to (5) totally agree (see Appendix C; α = .85). 

Noise Stress 

 We measured noise stress according to Grebennikov and Wiggins (2006). For our study, 

however, we chose to focus on only one source of noise, that is, noise emanating from 

students (e.g., ‘In terms of noise, I feel very stressed by restless students.’). Therefore, we 

used three items, answered on a 5-point Likert scale from (1) totally disagree to (5) totally 

agree (see Appendix C; α = .82). 

Vocal Fatigue  

 Vocal fatigue was assessed with six content adapted items (e.g., ‘When I must speak 

against school noise, my voice feels quite stressed’, α = .87; see Appendix C) from the vocal 

fatigue index (Stappenbeck et al., 2017). They were answered on a 5-point Likert scale from 

(1) totally disagree to (5) totally agree. 

Noise-related Burnout  

 Noise-related burnout was surveyed using nine content adapted items (e.g., ‘Due to the 

high noise volume in my work, I’m emotionally ruined’, α = .93; see Appendix C) from the 

teacher burnout questionnaire (Schwarzer & Jerusalem, 1999). As in previous studies (see 

Keller-Schneider, 2018), only items of the emotional exhaustion scale were applied that have 

been answered on a 5-point Likert scale from (1) totally disagree to (5) totally agree. 

Procedure 

 After approval by the responsible Ministry of Education, we made contact to the 

directors of Lower Bavarian elementary and middle schools. After their agreement, they were 

asked to send a web link to their teachers. The link to the 20-minute survey, which could be 

canceled at any time, was available to interested teachers for a period of two months. At the 

end of the survey, teachers were thanked and educated about the purpose of the study. 

Statistical Analysis 
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 For the basic descriptive analyses, we used IBM SPSS version 25.0, and for the more 

complex data analysis, we used the AMOS 25.0 program (Arbuckle, 2014). To make 

statements about the relationships among variables, we computed a structural equation model 

(SEM), which makes it possible to corroborate relationships among variables (Bollen, 1989; 

Bollen & Long, 1993). We analyzed the data according to the 2-step procedure for structural 

equation models (Anderson & Gerbing, 1988): After developing our theoretical model, we 

checked in a first step the goodness of fit for our model using confirmatory factor analysis 

(CFA). From the results of the CFA, we calculated in a second step the structural equation 

model, which consisted of four latent variables and a total of 21 manifest variables (see 

Appendix C), by the use of Maximum likelihood estimation. Using bootstrap analyses with 

500 iterations, we estimated 95% confidence intervals with bias correction for the direct and 

indirect effects. To test the model’s goodness of fit, we used the goodness-of-fit criteria by Hu 

and Bentler (1999) and Marsh (2007), respectively. A non-significant chi-square test indicates 

a good fit of the model. However, as the index quickly becomes significant in larger samples, 

it has limited power (Gerbing et al., 1992). Due to this limited informative value of the chi-

square test, we relied on additional parameters, as is customary: The Comparative Fit Index 

(CFI; Bentler, 1990) and the Tucker-Lewis Index (TLI; Tucker & Lewis, 1973) indicate 

acceptable fit at values > .90 and good fit at > .95. According to the interpretation of the Root 

Mean Square Error of Approximation (RMSEA; Steiger, 1990), model goodness of fit is 

considered acceptable at a value < .08 and excellent at < .05. The quotient of the chi-square 

value and its degrees of freedom indicates a good fit at values < 2 (Kline, 2016). 

 In order to be able to exclude differences between elementary and middle school 

teachers, we additionally checked the measurement invariance according to the 

recommendation of Byrne (2010) within the framework of the confirmatory factor analysis. In 

the first step, we conducted a theoretically based confirmatory factor analysis for the two 

types of schools (configural invariance). To test metric invariance, the second step was to 
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equate factor loadings between groups. In the third step, scalar invariance was tested by 

equating the factor loadings and intercepts in the two groups and using the middle school 

teachers as the reference group. Scalar invariance is seen as a necessary condition for 

comparing the means of different groups (Vandenberg & Lance, 2000). In the fourth step, 

residual invariance was calculated by equating factor loadings, intercepts, and residuals and 

using middle school teachers as the reference group. For interpretation, we relied on the chi-

square difference test. A non-significant p-value suggests a non-significant change in model 

quality and, accordingly, the presence of measurement invariance. We used Socscistatistics 

(https://www.socscistatistics.com) to calculate the significance value. However, the chi-

square difference test is considered to be very sensitive (Weiber & Mühlhaus, 2014), so we 

additionally based our decision on the change in CFI (ΔCFI) and RMSEA (ΔRMSEA). 

According to Cheung and Rensvold (2002), a change in CFI ≤ 0.010 and according to Chen 

(2007), a change in RMSEA of < 0.015 indicates the presence of measurement invariance.  

Results 

Descriptive Statistics 

 Table 4.1 shows the descriptive parameters and correlation coefficients of the relevant 

scales. The large differences between means can be explained by the number of items in the 

scales. Since skewness and kurtosis for all scales were close to 0, normal distribution of the 

data can be assumed. As indicated, significant moderate-to-high relationships among the 

variables are in line with the first hypothesis (H1). 
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Table 4.1 

Descriptive Statistics and Intercorrelations 

Variables (1) (2) (3) (4) 

(1) Noise sensitivity 1    

(2) Noise stress .29** 1   

(3) Vocal fatigue .24** .43** 1  

(4) Burnout .44** .54** .53** 1 

Mean 10.20 11.35 16.03 22.39 

Standard deviation 3.32 2.33 5.39 8.36 

Skewness -.23 -.09 .24 .31 

Kurtosis -.90 -.85 -.22 -.64 

Note. ** p <.01. 
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Confirmatory Factor Analysis 

 Before calculating the structural equation model, we ran a confirmatory factor analysis 

to test the convergent and divergent validity of the four latent variables. The initial outcome, 

χ²(183) = 323.128, p < .001, χ²/df = 1.766, CFI = .931, TLI = .921, and RMSEA = .070, 

already indicated acceptable model fit. Although the chi-square test proved significant, the 

other statistical characteristics indicated a good model fit. However, the modification indices 

revealed potential for improving the model fit by considering the covariances between the 

error terms of the variables BO1 and BO2, BO4 and BO8, and VF2 and VF3. Accordingly, 

we added these bivariate relationships to our model and obtained a good model fit, χ²(180) = 

263.980, p < .001, χ²/df = 1.47, CFI = .959, TLI = .952, and RMSEA = .054. Since our 

presumed model proved to be acceptable, we next checked if there were any differences 

between elementary and middle school teachers. 

Testing for Measurement Invariance 

 To check the similarity of the model for elementary school teachers and middle school 

teachers, we ran the described procedure to test for measurement invariance. The overall and 

comparative fit indices of the models explored can be seen in Table 4.2. According to the 

results, there was no significant deterioration in model goodness of fit between configural 

invariance, metric invariance and scalar invariance. However, when comparing the scalar 

invariance model with the residual invariance model, we obtained a significant result of the 

chi-square difference test. Although this test indicated a significant result in residual 

invariance, the changes in RMSEA and CFI were not large enough to be considered 

significant. Thus, measurement invariance for elementary and middle school teachers 

regarding the model of teacher stress can be assumed.  
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Table 4.2 

Results of Testing Measurement Invariance 

Model Overall Fit Indices  Comparative Fit Indices  Model 

Comparison 

 χ² df p CFI RMSEA  χ²diff dfdiff p | ΔCFI | | ΔRMSEA |   

(1) Configural 

invariance 

538.618 360 < .001 0.917 0.056        - 

(2) Metric 

invariance 

560.799 377 < .001 0.914 0.056  22.181 17 .178 0.003 0.000  (1) vs. (2) 

(3) Scalar 

invariance 

583.295 394 < .001 0.912 0.055  22.496 17 .166 0.002 0.001  (2) vs. (3) 

(4) Residual 

invariance 

618.176 416 < .001 0.906 0.056  34.881 22 .040 0.006 0.001  (3) vs. (4) 

Note. Configural invariance = The number of factors and the proposed indicators were kept constant across groups; Metric invariance = The factor 

loadings were kept constant across groups; Scalar invariance = The factor loadings and the intercepts were kept constant across groups and the 

middle school teachers served as a control group; Residual invariance = The factor loadings and the intercepts were kept constant across groups, the 

middle school teachers served as a control group and the residuals were kept constant across groups. 
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Structural Equation Modeling Analysis 

 Finally, to test whether noise stress is a significant mediator of the relationship between 

noise sensitivity and vocal fatigue and whether vocal fatigue is a significant mediator of the 

relationship between noise stress and noise-related burnout, we ran the hypothesized model, 

which was tested by SEM. It mapped our data well, χ²(182) = 278.709, p < .001, χ²/df = 1.53, 

CFI = .953, TLI = .945, and RMSEA = .058. Only the chi-square test was significant here as 

well, but the other more reliable statistical parameters indicated a good model fit. The total 

effect of each variable can be seen in Table 4.3. 

 

Table 4.3 

Total Effects of the SEM 

 Relationships of 

variables 

B SE B β 95% CI p 

 Noise sensitivity 

→ noise stress 

.18 .07 .28 [.06, .47] .010 

 Noise sensitivity 

→ vocal fatigue 

.11 .05 .15 [.04, .29] .006 

 Noise sensitivity 

→ burnout 

.37 .10 .40 [.21, .58] .004 

 Noise stress 

→ vocal fatigue 

.59 .12 .54 [.34, .71] .005 

 Noise stress 

→ burnout 

.45 .12 .31 [.15, .47] .004 

 Vocal fatigue 

→ burnout 

.76 .16 .58 [.38, .71] .006 

Note. CI = confidence interval. 
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 Figure 4.3 shows the standardized path coefficients. The results of the indirect paths are 

shown in Table 4.4. In accordance with our hypotheses, experienced stress turned out to be a 

significant mediator of the relationship between noise sensitivity and voice fatigue (H2). 

Voice fatigue mediated the positive relationship between stress and noise-related burnout 

(H3). Stress and voice fatigue serially mediated the positive relationship between noise 

sensitivity and noise-related burnout (H4). Table 4.5 shows the results of all direct paths, from 

which can be seen that there is still a positive direct relationship between noise sensitivity and 

noise-related burnout. According to the results, stress and vocal fatigue emerged individually 

and serially as significant mediators between individual noise sensitivity and noise-related 

burnout. Additional analyses revealed that stress contributed 7.80% (p = .006), voice fatigue 

28.60% (p = .005), and noise-related burnout 48.00% (p = .012) to the explained variance of 

the hypothesized teacher stress model. 
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Figure 4.3 

Structural Equation Model 
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Table 4.4 

Indirect Effects of the SEM 

Relationship of variables B SE B β           95% CI           p 

Hypothesis 2 Noise sensitivity 

→ noise stress 

→ vocal fatigue 

.10 .05 .15 [.04, .29] .006 

Hypothesis 3 Noise stress  

→ vocal fatigue 

→ burnout 

.41 .12 .31 [.15, .47] .004 

Hypothesis 4 Noise sensitivity 

→ noise stress 

→ vocal fatigue 

→ burnout 

.07 .04 .09 [.02, .19] .004 

Note. CI = confidence interval. 
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Table 4.5 

Direct Effects of the SEM 

Relationships of variables B SE B                β 95% CI               p 

 Noise sensitivity 

→ noise stress 

.18 .07 .28 [.06, .47] .010 

 Noise stress 

→ vocal fatigue 

.57 .11 .53 [.34, .71] .005 

 Vocal fatigue 

→ burnout 

.73 .14 .57 [.38, .71] .006 

 Noise sensitivity 

→ burnout 

.27 .08 .31 [.16, .51] .002 

Note. CI = confidence interval.
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Discussion 

 The aim of this online study was to use van Dick and Wagner’s model (2001) to 

identify concrete pathways between teachers’ individual sensitivity to noise and the negative 

physical and psychological consequences resulting from school noise. All four hypotheses 

were supported by the data. Our results contribute an important part to current research by 

approving a theoretical model of the relationship between noise sensitivity and noise-related 

burnout. We demonstrated that (1) noise sensitivity, stress, vocal fatigue, and experienced 

burnout were positively correlated, (2) stress mediated the relationship between noise 

sensitivity and vocal fatigue, (3) vocal fatigue mediated the association between stress and 

noise-related burnout, (4) stress and vocal fatigue serially mediated the relationship between 

noise sensitivity and noise-related burnout, and (5) that the direct and positive relationship 

between noise sensitivity and noise-related burnout persisted. Taken together, these results 

provide empirical evidence for the relationship between elementary and middle school 

teachers’ individual noise sensitivity and their experienced burnout. 

 As expected due to the theoretical model of teacher stress (van Dick & Wagner, 2001) 

and in accordance with our hypothesis, noise sensitivity, stress, voice fatigue, and noise-

related burnout correlated positively with each other (H1). This finding is consistent with 

previous findings (cf. Brito Mota et al., 2019; Devadas et al., 2017; Enmarker & Boman, 

2004; Nazneen et al., 2020; Stansfeld & Clark, 2019) and formed the basic premise for our 

further analyses. 

 Experienced stress acted as a significant mediator of the positive relationship between 

noise sensitivity and vocal fatigue (H2). Presumably, noise-sensitive teachers in contrast to 

less noise-sensitive teachers feel more stressed by student noise, which may contribute to 

more pronounced vocal fatigue. Previous research also found that individual noise sensitivity 

has an influence on noise annoyance or stress symptoms (Enmarker & Boman, 2004; Nazneen 

et al., 2020). Apparently, noise-sensitive individuals experience sounds as interfering and 
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unpleasant more quickly (cf. Stansfeld & Clark, 2019) than less sensitive individuals, which 

presumably also makes them feel stressed more quickly. In addition, earlier findings 

identified emotional and psychological factors as risk factors for the development of voice 

problems (Devadas et al., 2017; Kooijman et al., 2006; Vertanen-Greis et al., 2020). 

Teachers’ voices are already under above-average stress due to their job (Bovo et al., 2007), 

which is why additional mental stress − triggered by school noise − further increases stress 

levels and subsequently has a negative impact on their voice.  

 As suspected and in line with earlier findings that stress causes voice problems 

(Devadas et al., 2017) and voice problems are related to mental illness (Brito Mota et al., 

2019), voice fatigue was found to be a significant mediator of the positive relationship 

between stress and noise-related burnout (H3). Therefore, teachers who feel stressed by 

student noise seem to suffer more from voice problems, which in turn can contribute to their 

emotional exhaustion. Based on the diathesis-stress model (cf. Stansfeld & Clark, 2019), it is 

clear that impaired voice operates as a vulnerability factor and therefore can lead to other 

more serious complaints, such as burnout.  

 Merging the second and third hypotheses and in agreement with the original theoretical 

model (van Dick & Wagner, 2001), the assumed serial mediation also showed significantly: 

Stress and voice fatigue mediated successively the positive relationship between noise 

sensitivity and noise-related burnout (H4). This means that noise-sensitive teachers 

experience more stress due to school noise, thus have more voice problems, which in turn are 

associated with greater emotional exhaustion. 

 In addition to this indirect pathway, the positive direct relationship between teachers’ 

noise sensitivity and their noise-related burnout remained. Accordingly, noise-sensitive 

teachers appear to be more prone to noise-related burnout in general, independent of noise 

stress and vocal fatigue. This direct relationship is meaningful because it is missing from the 

illustrations of previous models (cf. Kyriacou & Sutcliffe, 1978; van Dick & Wagner, 2001). 
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According to the diathesis-stress model, traits such as noise sensitivity can form a diathesis 

that can make people more susceptible to various ailments. The effects that noise can have on 

noise-sensitive individuals have been documented many times (e.g., Baliatsas et al., 2016; 

Nazneen et al., 2020), including reference to the possibility of developing mental illness (see 

Stansfeld & Clark, 2019). However, more detailed research is needed here to determine the 

direction of this association and other potential mediators or moderators.  

 From previous conflicting results (Bhardwaj et al., 2013; Chan et al., 2015), it was 

difficult to infer whether elementary and middle schools would differ with respect to noise. In 

our data, we found no differences between elementary and middle school teachers, suggesting 

similar impact pathways of elementary and middle school noise. The existing measurement 

invariance thus indicates a potential generalizability of our model, which should also be tested 

in future studies on junior high and high school teachers. 

 The simplified model of van Dick and Wagner (2001) was suitable for the construction 

of our structural equation model, which again underpins its importance in teacher stress 

research. Building on our model, future studies should use the full theoretical model as a 

foundation and include the variable of coping mechanisms as a mediator or moderator. 

 The elicited relations are of substantial importance for everyday school life, as they 

suggest for the first time that student noise appears to affect teachers’ physical and mental 

health through different pathways. On this basis, future studies should analyze the exact effect 

mechanisms of the single pathways in order to gain even more detailed insights into the stress 

process triggered by school noise. 

 Although the results of our study help to explain the development of negative 

consequences due to school noise, there are still some limitations. First, the study was based 

on a cross-sectional design. Although theoretical derivation and computation of structural 

equation models make unidirectional associations likely (Bollen, 1989; Bollen & Long, 

1993), causal statements about the associations are nevertheless limited. With the help of a 
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longitudinal study, it could be clarified whether the stress experience actually preceded the 

voice problems and the voice problems preceded the noise-related burnout. Second, our 

survey took place during a phase of the Corona epidemic when schools were just reopening. 

Prior to that time, the majority of teachers were working in their home offices and, 

consequently, had little exposure to student noise. This fact may have biased our results. Even 

if teachers were able to remember the times of school noise stress, they lacked current 

impressions that could ease to answer the items of the scales. Third, our study design only 

allowed to collect self-report data. Therefore, it could not be tested whether the reported voice 

problems corresponded to objective criteria such as hoarseness. Studies suggest a low 

correlation between perceived and actual voice problems (Cutiva & Burdorf, 2015). 

Accordingly, additional objective data should be collected in further studies in order to create 

a more holistic picture and highlight any limitations to the validity of our model. Fourth, as 

noted above, the validity of our model has only been demonstrated on elementary and middle 

school teachers, so future studies will need to test the model on junior high and high school 

teachers. 

Conclusion 

 In summary, our results suggest that individual factors, such as noise sensitivity, play an 

important role in teachers’ experience of psychological and physical stress and even in their 

mental health. In order to prevent teachers from health problems and to mitigate complaints, 

intervention and prevention measures are needed in the fight against school noise. 

 Basically, measures against the objective noise level can be distinguished from 

measures against the subjectively experienced noise level. With regard to objective school 

noise, school buildings form a first starting point. By making structural changes to classrooms 

and break halls, it would be possible to reduce the objectively measurable noise levels (Shield 

et al., 2015). Students themselves can also contribute to a quieter school day (Norlander et al., 

2005): In an intervention study, relaxation training of students led to reduced classroom 
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loudness. In addition, there are already prevention programs aimed at increasing the noise 

awareness of student teachers in order to prevent, for example, physical complaints in their 

later professional life (e.g., Jiménez-Tejada et al., 2012). Improved classroom management 

skills could also help to prevent high levels of classroom noise (cf. Dockrell & Shield, 2006), 

which in turn could have a positive impact on teachers’ stress experience and voice fatigue. 

 Beyond the objective reduction of school noise and with regard to subjectively 

perceived noise levels, the stress experience, especially for noise-sensitive teachers, should be 

reduced. For this purpose, mindfulness trainings (Roeser et al., 2013) or stress intervention 

programs (Ansley et al., 2021) are suitable. For example, in one online stress prevention 

program (Ansley et al., 2021), teachers were able to increase their use of functional coping 

strategies, like mindfulness and cognitive restructuring. In addition, this intervention helped 

increase their self-efficacy. Since it seems that both coping strategies and self-efficacy have a 

buffering effect on stress (cf. Lazarus & Folkman, 1984; Zee & Koomen, 2016), it would be 

quite conceivable to use such programs in the fight against noise stress as well. With the help 

of such programs, teachers can improve the way they deal with their daily professional 

demands and thereby maintain their mental and physical health.  
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5. General Discussion 
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5.1.Summary of Results 

5.1.1. Study 1 and 2: Effects of Student Noise on Student Teachers’ Stress Experiences, 

Concentration and Error-Correction Performance 

 The first two experimental studies were designed to investigate whether and to what 

extent noise during breaks affects student teachers’ stress experience and performance. In the 

first study, 74 student teachers from the University of Passau were assigned in advance to one 

of three groups (no noise, brief noise, and continuous noise). They consecutively completed 

the short concentration test d2 (Brickenkamp, 2002) and corrected a dictation (Birkel, 2009). 

In between, the stress experience was recorded (Jacobs, 2014). The second study was similar 

to the first study, with the exception that more student teachers, numbering 104, attended and 

completed the longer concentration test KLT (Düker & Lienert, 2001). Our data were 

analyzed using ANOVAs, MANOVAs and t-tests. The findings were consistent with the 

transactional stress model (cf. Lazarus & Folkman, 1984) and the maximal adaptability theory 

(cf. Hancock & Warm, 1989, 2003) and are therefore in line with our hypotheses. In both 

experiments, there were no differences in performance on the concentration test, i.e., 

concentration performance was not significantly affected by the noise conditions. 

Nevertheless, in both experiments, subjects in the continuous noise group experienced more 

stress than the other groups. In dictation correction, the results differed between experiment 1 

and 2. While in the first experiment a short concentration test under continuous noise led to 

improved performance in dictation correction, a long concentration test in the second 

experiment led to poorer correction performance in the short and continuous noise group. On 

the one hand, it was experimentally shown for the first time that under noise, the processing 

of tasks that occur in the teaching profession has a negative influence on the subjective stress 

experience. On the other hand, noise seems to have a positive and negative influence on the 

performance, depending on the context. These findings show the importance of research in 

this area, as noise might affect teachers’ performance differently, but always has a negative 
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impact on the experience of stress. This could imply that it is reasonable for teachers to take a 

short break after a noisy task to recover and then continue working in a concentrated way. 

5.1.2. Study 3a: Relating Teachers’ Coping Styles to Student Noise and Perceived 

Stress 

 The first part of the third study aimed to examine whether there are differences between 

teachers with varying coping styles in terms of stress symptoms. For this purpose, 99 

Bavarian elementary and middle school teachers participated in a 20-minute online survey. 

Using a short version of the questionnaire work-related behavior and experience patterns (cf. 

Menge & Schaeper, 2019) the teachers could be assigned to four different coping patterns by 

means of a latent profile analysis. Generally, the findings were consistent with the 

transactional stress model (cf. Lazarus & Folkman, 1984) and the stress-strain model (cf. 

Rudow, 2000) and therefore in line with our hypotheses. ANOVAs indicated significant 

differences between the professional coping patterns in terms of stress symptoms. The 

burnout type experienced more noise stress than the healthy type and felt more threatened by 

noise than the other three types. The at-risk types reported higher vocal fatigue than the two 

healthy types and more hearing problems than the healthy type. Type A, type burnout, and the 

unambitious type experienced more noise-related burnout than the healthy type. Moreover, 

our results suggest that short- and long-term effects of school noise are interrelated, and that 

these effects interact with teachers’ individual coping styles. In summary, this is the first 

study to show that occupational coping styles may have an impact on short- and long-term 

stress symptoms caused by school noise. Therefore, they should not go unnoticed. The 

findings imply that teachers with risky coping styles are less able to cope with school noise 

than teachers with healthy coping styles. Therefore, it would be necessary to offer special 

trainings and interventions to teachers at high risk in order to prevent or avoid health 

impairments caused by noise. 
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5.1.3. Study 3b: Testing a Model of Noise-related Stress in School Teachers 

 The second part of the third study aimed to investigate how teachers’ sensitivity to noise 

is related to psychological and physical stress symptoms due to school noise. Online data 

from a total of 159 Bavarian elementary and middle school teachers were used for the 

analyses. The findings were in line with our hypotheses and thus consistent with the 

simplified model of teacher stress (cf. van Dick & Wagner, 2001). By means of a structural 

equation model, it was shown that the variables noise sensitivity, noise stress, vocal fatigue, 

and burnout were positively correlated with each other. Furthermore, noise stress mediated 

the relationship between noise sensitivity and voice fatigue; voice fatigue mediated the 

relationship between noise stress and noise-related burnout; noise stress and voice fatigue 

serially mediated the relationship between noise sensitivity and noise-related burnout. 

Additionally, it was shown that the direct association between individual noise sensitivity and 

noise-related burnout remained significant. In conclusion, this is the first study to show effect 

pathways between individual teachers’ noise sensitivity and psychological and physical stress 

symptoms. Teachers’ noise sensitivity seems to play a larger role than perhaps previously 

suspected. The findings imply, similar to the antecedent study, that there might be sensitive 

teachers who suffer more from school noise. From our model, it can be inferred that there are 

different ways to support teachers. On the one hand, it would be possible to identify teachers 

at risk and offer special support programs. On the other hand, it would be plausible to reduce 

the experienced noise stress or to prevent vocal fatigue. These aspects are possible starting 

points for intervention and prevention to reduce the risk of long-term illnesses such as 

burnout. 

5.2.Implications 

 School noise continues to be a major stressor in the teaching profession. Daily exposure 

to noise can lead to short- and long-term impairments in teachers, which need to be studied 

more closely. To contribute to this effort, a total of three studies were conducted. The first two 
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studies took a closer look at the effects of noise during breaks on prospective teachers’ stress 

experience and performance. The third study focused on potential preventive factors, namely 

coping styles and noise sensitivity. First, teachers’ different coping styles were related to the 

effects of school noise. Second, effect relationships between individual noise sensitivity and 

psychological and physical symptoms were investigated. From the findings of the individual 

studies, implications for school practice and for future research emerge. 

5.2.1. Implications for School Practice 

 The results of the first two experimental studies suggest that school noise has no 

immediate effects on teachers’ (concentrative) performance. However, inferred from our 

findings, prolonged school noise may lead to after-effects in teachers’ performance. For 

simple visual or short tasks, school noise might have stimulating and thus positive effects on 

teachers’ performance (cf. Hancock & Warm, 1989, 2003). However, for more complicated 

tasks during prolonged noise exposure, teachers’ performance may become increasingly 

impaired (cf. Hancock & Warm, 1989, 2003). While it seems that noise only subsequently 

affects objective work performance, it has an immediate and negative impact on the 

individual’s stress experience (cf. Lazarus & Folkman, 1984). 

 In relation to the example explained in the theory section, it can be assumed that during 

a noisy but not very demanding group work in class, teachers work with concentration during 

the lesson. Depending on the task they have to perform within the lesson and the task that 

follows after the lesson, their performance might even improve after the lesson. However, if 

the lesson is noisy and persistently demanding, there is a high probability that the teacher will 

still be performing at full capacity during the lesson, but will have limited performance after 

the lesson. After a noisy and demanding lesson, for example, the individual will have more 

trouble correcting an exam without errors or listening attentively to the discussion in a 

teachers’ conference.  
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 Through the experiments, it became clear that the student teachers − even though no 

objective changes were yet apparent − felt stressed primarily by the continuous noise. 

Accordingly, school noise seems to have a negative impact on both objective behavior and 

subjective experience. On the subjective level, however, noise stress seems to manifest itself 

more quickly than on the objective level (cf. Matthews, 2001). In order to prevent such 

negative effects on teachers’ experience and performance, it is essential to raise teachers’ 

awareness of school noise and its consequences (cf. Jiménez-Tejada et al., 2012) and to 

develop ways to reduce noise exposure at school, both objectively and subjectively (cf. 

Norlander et al., 2005). In addition, breaks between classes and break supervisions should 

become mandatory for teaching staff. 

 The results of the first part of the third study imply that teachers with healthy coping 

styles suffer less from the psychological and physical negative effects and consequences of 

school noise than teachers with risky coping styles. Accordingly, risk-types should be 

identified and trained in more functional ways of coping with (noise-related) stress already 

during apprenticeship. This could help mitigate noise-related mental and physical illnesses. 

 The findings of the second part of the third study point to concrete effect pathways 

between teachers’ individual noise sensitivity and various noise-related symptoms. There are 

several implications here. First, screenings could help to identify teachers at risk for burnout 

more quickly. This could be accomplished by regularly surveying noise stress and voice 

problems. Second, it would be possible to provide classroom management trainings to more 

noise-sensitive teachers to help them learn strategies to avoid agitation and noise in the 

classroom. Third, schools should provide prevention and intervention services especially for 

teachers at higher risk to prevent protracted or permanent impairments.  

 In summary, legislators, school administrators, and teachers must work together to 

reduce objective and subjective negative effects of school noise and prevent long-term 

impairments. This can be achieved by objectively reducing noise in educational settings and 
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improving teachers’ classroom management and their individual coping with subjective noise-

related stress. This could reduce the likelihood of noise-related mental and physical illness in 

later working life and potentially reduce costs to the economy and healthcare system. 

5.2.2. Implications for Future Research 

 Since it has been shown that prolonged exposure to noise has a negative effect on 

subsequent task performance in student teachers, it would first be important to replicate these 

findings in a larger sample of student teachers. Thereafter, this experiment should be 

conducted on practicing teachers to determine if the results can be transferred from 

prospective teachers to practicing teachers. In the long run, field studies would also be 

needed. Here, teachers could be asked to correct exams after a noisy lesson or to reproduce 

the contents of a recorded teacher conference. In addition, one could also focus on other 

performance variables, such as teachers’ classroom behavior or their performance during 

parent conferences. If similar results are found, mandatory breaks between school hours or 

break supervisions, for example, could contribute to a reduction of such negative effects. 

Studies on this would also be useful, for instance, to be able to determine the duration of the 

breaks. To make the stress experience objectifiable, cortisol concentrations using salvia 

measurements or other physiological stress parameters, such as skin conductance, could be 

measured during a school day. 

 The findings of the third study also require replication with a larger sample. After that, 

longitudinal studies would be necessary to determine possible risk or protective factors, such 

as coping styles and sensitivity to noise, even before entering the profession. Surveys at 

multiple measurement time points might reveal whether our findings are merely correlative or 

whether there are indeed causal relationships between teachers’ individual factors and 

psychological and physical symptoms. Again, other indicators of stress, such as cortisol, 

pulse, or skin conductance, and also objective data on vocal strain or hearing problems (e.g., 

hoarseness, tinnitus, hearing loss) would be of interest. In addition, other risk or protective 
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factors may also contribute to the consequences of noise exposure. From the totality of these 

research results, it would then be possible to derive a unified theoretical model, on the basis of 

which more precise statements about the consequences of noise in the educational context 

would be possible. Individual characteristics such as coping styles and sensitivity to noise 

should also be integrated into this theoretical model. This allows predictions to be made about 

which teachers can identify with the statement quoted in the introduction (cf. Blase, 1986, p. 

32) and thus have a higher probability of suffering physical or mental illness in the future. 

Identifying such at-risk teachers is, in turn, an important first step toward improving their 

health and ability to work. 
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Appendices 

Appendix A: Materials of Study 1 

Informed Consent 

Einverständniserklärung 

Liebe Teilnehmende, 

in der folgenden Untersuchung werden Sie gebeten, unterschiedliche Aufgaben unter dem Einfluss von 

Pausenhoflärm zu bearbeiten. Für Lehrkräfte, die Schülerinnen und Schüler während der Pause 

beaufsichtigen, ist ein Lärmpegel von ca. 80 db(A) völlig normal. Er ist mit einer lauten 

Hauptverkehrsstraße vergleichbar, aber deutlich geringer als bei einem Diskothekenbesuch und hat 

aufgrund der begrenzten Dauer keine negativen Auswirkungen auf Ihre Gesundheit oder Ihr 

Hörvermögen (vgl. Tabelle). 

 

Falls Sie jedoch bereits vorher Probleme mit dem Hören hatten oder aktuell noch haben, bitten wir Sie 

nun, sich beim Versuchsleiter zu melden und vom Versuch zurückzutreten. Auch ist es Ihnen gestattet, zu 

jeder anderen Zeit den Versuch abzubrechen. Nachfolgend finden Sie eine Einverständniserklärung, mit 

der Sie bestätigen, über den Inhalt, die Auswirkungen und den Zweck der Untersuchung aufgeklärt 

worden zu sein. 

Hiermit bestätige ich, ________________________________________________, ein gesundes Hörvermögen zu haben und 

freiwillig an der Untersuchung teilzunehmen.  

 

Datum, Unterschrift  
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Instructions 

Continuous Noise 

-  „Herzlich willkommen zur Studie!“ „Diese besteht aus verschiedenen Teilen. Bitte 

beantworten Sie zunächst die Fragebögen bis einschließlich Seite 3. Wenn Sie fertig sind, 

warten Sie bitte auf weitere Instruktionen.“ 

- „Sind alle fertig? Blättern Sie nun bitte um und nehmen die Seite 4 quer.“ 

- „Neben der Überschrift ‚Beispiele‘ sehen Sie drei Buchstaben. Es handelt sich um den 

Buchstaben d. Jeder dieser drei Buchstaben hat zwei Striche.“ „Das erste d hat zwei 

Striche oben, das zweite d hat zwei Striche unten, und das dritte d hat oben und unten je 

einen Strich – zusammengezählt sind das also auch zwei Striche! Jedes d, das zwei Striche 

hat wie diese Beispiele, sollen Sie jetzt durchstreichen. Zunächst die Beispiele; dann jedes 

d mit zwei Strichen, das Sie in der Übungszeile finden. Alle anderen Zeichen dürfen nicht 

durchgestrichen werden. Außer dem d kommt noch der Buchstabe p vor. Ein p darf 

niemals durchgestrichen werden – ganz gleich, wieviel Striche es hat. Sollten Sie einen 

Fehler machen, beachten Sie diesen nicht weiter, sondern machen Sie bitte einfach weiter. 

Gibt es noch Fragen?“ 

- „Bearbeiten Sie nun bitte die Beispielzeile“ 

- „Sind alle fertig? Blättern Sie bitte noch nicht um. Lassen Sie das Blatt quer liegen. Legen 

Sie den Stift hin und passen gut auf. Auf der folgenden Seite befinden sich 14 Zeilen mit 

den gleichen Zeichen, die Sie eben in der Übungszeile bearbeitet haben. Aus jeder Zeile 

sollen Sie von links nach rechts jedes d, das zwei Striche hat, durchstreichen. Das ist 

genau dasselbe, was Sie eben geübt haben. Sie fangen mit der ersten Zeile an. Nach 

einigen Sekunden hören Sie: „Nächste Zeile!“ Dann fangen  Sie sofort mit der nächsten 

Zeile an. Arbeiten Sie so schnell wie möglich – aber auch ohne Fehler!“ 

- „Sobald ich Ihnen ein Zeichen gebe, blättern Sie um und beginnen mit der Bearbeitung 

der Aufgaben. Wenn Sie  „Stop!“  hören, legen Sie bitte die Stifte weg und warten auf  

weitere Instruktionen.“ 

- „Blättern Sie nun um.“ (Lärm) 

- „Bitte beantworten Sie nun den Fragen auf Seite 6 und warten auf weitere Instruktionen.“ 

- „Sind alle fertig? Sie haben nun 10 Minuten Zeit, um das Diktat eines Schülers zu 

verbessern und die Leistung des Schülers zu beurteilen und zu benoten. Sie sage Ihnen an, 

wie viele Minuten noch bleiben und wann die Benotung abgeschlossen sein soll! Bitte 

blättern Sie nun um!“ (Lärm) 

- Diktat verbessern, Zeiten ansagen 

- „Bitte beantworten Sie nun die Fragen auf Seite 10.“ (Lärm) Sind alle fertig?“ 

- „Bitte beantworten Sie die Fragen auf Seite 11.“ 

- „Sie haben es geschafft!“ 

- „Vielen Dank, dass Sie an der Studie teilgenommen haben! Sollten Sie Interesse an 

Details oder den Ergebnissen haben, schreiben Sie mir bitte eine Email. Sollten Sie das 

Lehrbuch gewonnen haben, werden Sie per Mail benachrichtigt. Bitte tragen Sie dazu 

noch kurz Ihre Emailadresse, Ihren Code und Ihren Namen auf dem Zettel ein.“ 
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Questionnaire Continuous Noise 

Vielen Dank, dass Sie an unserer Studie teilnehmen!  

Diese dauert ca. 30 Minuten und ist in drei Bereiche gegliedert. Zunächst bitten wir Sie, folgende 

Fragebögen auszufüllen. Versuchen Sie dabei, sich spontan für eine Antwort bzw. ein Kästchen zu 

entscheiden!  

 

Bitte tragen Sie zunächst Ihre Versuchspersonennummer ein. Diese setzt sich aus dem 

Anfangsbuchstaben des Namens Ihres Vaters, Ihrer Mutter und Ihrem eigenen Geburtsdatum 

zusammen. Z.B. Andreas, Claudia, 15.12.1993 = AC151293 

 

Ihre Versuchspersonennummer: ____________________ 

 

Bitte beantworten Sie die nachfolgenden Fragen. 

 

1. Wie alt sind Sie? 

 

__________________________ 

 

 

2. Welches Geschlecht haben 

Sie? 

 weiblich  männlich 

 

3. Welche Schulart und welche 

Fächer studieren Sie? 

 

___________________________ 

 

 

4. In welchem Semester sind 

Sie? 

 

___________________________ 

 

 

5. Haben Sie Hörprobleme? 

 ja  nein 
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Bitte kreuzen Sie an, wie Sie sich jetzt gerade fühlen. 

 Sehr 

 

Ziemlich Etwas Weder 

noch 

Etwas Ziemlich Sehr  

Frisch1        Erschöpft 

Entspannt        Angespannt 

Gut 

gelaunt 
       

Verstimmt 

Gelassen        Reizbar 

Motiviert        Unmotiviert 

Wohl        Unwohl 

 

Bitte kreuzen Sie an, welche Aussage am besten auf Sie zutrifft. 

 Stimme 

gar 

nicht zu 

Stimme 

eher 

nicht zu 

Stimme 

zum 

Teil zu 

Stimme 

eher  

zu 

Stimme 

sehr  

zu  

1.  Alles in allem bin ich mit mir selbst 

zufrieden.2 
     

2.  Ich besitze eine Reihe guter 

Eigenschaften. 
     

3.  Ich kann vieles genauso gut wie die 

meisten anderen auch. 
     

4.  Ich halte mich für einen wertvollen 

Menschen, jedenfalls bin ich nicht weniger 

wertvoll als andere auch. 

     

5.  Ich habe eine positive Einstellung zu mir 

selbst gefunden. 
     

 

 

 

 
1 Cf. Hacker et al. (2012) 
2 Cf. Collani and Herzberg (2003) 
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 Stimme 

gar 

nicht 

zu 

Stimme 

eher 

nicht 

zu 

Stimme 

zum Teil 

zu 

Stimme 

eher zu 

Stimme 

sehr zu  

1.  Auch unter schwierigen Bedingungen 

kann ich Schülerleistungen zielsicher 

beurteilen.3 

     

2.  Auch unter schwierigen Bedingungen 

kann ich Schülerleistungen genauso gut 

beurteilen wie andere Lehrer. 

     

3.  Auch unter schwierigen Bedingungen 

kann ich gleiche Schülerleistungen immer 

gleich gut beurteilen. 

     

4.  Auch unter schwierigen Bedingungen 

lasse ich mich bei der Leistungsbeurteilung 

nicht von meinen eigenen Gemütszuständen 

beeinflussen. 

     

5.  Auch wenn die Schule besonders stressig 

ist, weiß ich, wie ich mich schützen kann. 
     

6.  Ich habe geeignete Methoden, um mich 

vor Stress in der Schule zu schützen. 
     

7.  Ich glaube nicht, dass meine Methoden 

ausreichen, um mich vor Stress im 

Schulalltag zu schützen. 

     

8.  Auch im Schulalltag kann ich eigene 

schwierige Gemütszustände gut beherrschen. 
     

 

Bitte kreuzen Sie an, welche Aussage am besten auf Sie zutrifft. 

 Stimme 

gar nicht 

zu 

Stimm

e eher 

nicht 

zu 

Stimm

e zum 

Teil  

zu 

Stim

me 

eher  

zu 

Stimm

e sehr  

zu  

1.  Ich bin immer noch enthusiastisch, was den 

Lehrerberuf betrifft.4 
     

2.  Ich finde den Lehrerberuf interessant und werde 

versuchen, meinen Enthusiasmus auf die Schüler 

     

 
3 Cf. Schulte et al. (2008) 
4 Cf. Kunter et al. (2008) 
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zu übertragen. 

3.  Ich werde im Beruf als Lehrer mit großem 

Enthusiasmus unterrichten. 
     

4.  Ich werde es genießen, im Beruf als Lehrer zu 

unterrichten. 
     

 

 Stimme 

gar nicht 

zu 

Stimme 

eher 

nicht zu 

Stimme 

zum Teil  

zu 

Stimme 

eher  

zu 

Stimme 

sehr  

zu  

1.  Im Unterricht stören mich Flüstern, leises 

Kichern und das Knistern von Papier.5 
     

2.  Wenn es in der Schule laut ist, versuche 

ich, Türen und Fenster zu schließen oder 

anderswo weiterzuarbeiten. 

     

3.  Es würde mich belasten, in einem 

Klassenraum zu unterrichten, in dem man die 

Schüler der Nachbarklasse hört. 

     

4.  Es würde mir etwas ausmachen, im lauten 

Schulbus zur Arbeit zu fahren. 
     

5.  Manchmal gehen mir Geräusche in der 

Schule auf die Nerven und ärgern mich. 
     

6.  In der Schule stört es mich, wenn sich 

Kinder vor dem Klassenzimmer unterhalten. 
     

7.  Wenn im Unterricht großer Rummel um 

mich herum ist, kann ich mich nicht mehr 

konzentrieren. 

     

8.  In der Schule wünschte ich mir manches 

Mal völlige Stille. 
     

9.  Ich werde wütend auf Schüler, die Lärm 

machen, der mich beim Fortkommen in der 

Arbeit abhält. 

     

10. Bei Schülerlärm bin ich 

geräuschempfindlich. 
     

 
5 Cf. Zimmer and Ellermeier (1997) 

Bitte noch nicht umblättern! Startzeichen abwarten! 
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D2 6

 
6 Brickenkamp (2002) 

Bitte noch nicht umblättern! Startzeichen abwarten! 
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Bitte kreuzen Sie an, wie Sie sich jetzt gerade fühlen. 

 Sehr 

 

Ziemlich Etwas Weder 

noch 

Etwas Ziemlich Sehr  

Frisch        Erschöpft 

Entspannt        Angespannt 

Gut 

gelaunt 
       

Verstimmt 

Gelassen        Reizbar 

Motiviert        Unmotiviert 

Wohl        Unwohl 

 

 Stimmt 

gar  

nicht  

Stimmt 

eher 

nicht  

Stimmt 

zum  

Teil  

Stimmt 

eher  

Stimmt 

ganz 

genau  

1.  Die Testbearbeitung mit dem Pausenlärm 

hat mich ziemlich genervt.8 
     

2.  Meine Konzentration wurde durch den 

Pausenlärm deutlich beeinträchtigt. 
     

3.  Es ist wesentlich anstrengender, den Test 

zu bearbeiten, wenn gleichzeitig Pausenlärm 

zu hören ist. 

     

 
7 Cf. Jacobs (2014) 
8 Cf. Jacobs (2014) 

Ich empfand die Bearbeitung der Aufgaben  

als7 … 

Stimmt 

gar  

nicht 

Stimmt 

eher 

nicht 

Stimmt 

zum  

Teil 

Stimmt 

eher 

Stimm

t ganz 

genau 

1.  schwierig      

2.  stressig      

3.  anstrengend      

4.  belastend      
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 Stimmt 

gar  

nicht  

Stimmt 

eher 

nicht  

Stimmt 

zum  

Teil  

Stimmt 

eher  

Stimmt 

ganz 

genau  

1.  Lärm macht mir kaum etwas aus, wenn 

ich mich wirklich konzentrieren will.9 
     

2.  Ich kann mich nur in einer ruhigen 

Umgebung richtig konzentrieren. 
     

3.  Wenn eine Aufgabe volle Konzentration 

verlangt, kann ich mich innerlich von 

störenden Umweltreizen abschirmen. 

     

 

 

 

 

  

 
9 Cf. Jacobs (2014) 

Bitte noch nicht umblättern! Startzeichen abwarten! 



119 
 

 

Vorbereitungen zum Diktat: 

Den Schülern der 7. Klasse Hauptschule wird ein Textblatt ausgehändigt unter dem Titel „Preußen kämpft 

tapfer und verliert doch“. Ihnen wird erklärt, dass ein Diktattext aus dieser Vorlage erarbeitet wird. Ein Fokus 

liegt dabei auf der Kleinschreibung der Adjektive, auf einer möglichen Substantivierung der Adjektive sowie 

auf deren Großschreibung als Bestandteil eines Namens.10 

Es folgt ein Übungsdiktat. Bereits während des Diktierens werden „problematische“ Schreibweisen 

besprochen und geklärt. 

Nach den Ferien werden die Texte erneut in der Klasse 7b gelesen. Schreibregeln werden von den Schülern 

vorgetragen und anhand von Beispielen aus dem Text demonstriert. Neu hinzu kommt der Themenbereich 

Zeichensetzung, vor allem die Kommasetzung beim Infinitiv mit zu, die auch in den folgenden Tagen an 

Beispielen geübt wird. Die Schüler wissen, dass sie im Diktat die Zeichen selbständig setzen müssen. Am 

16.11. wird ein Diktat geschrieben, das auf dem ausgehändigten Textblatt basiert (ca. 160 Wörter). 

 

 

- Bitte korrigieren und beurteilen Sie nun das beigefügte Diktat von Schüler 2 der Klasse 7b (Hauptschule). 

Überlegen Sie sich dazu, ob Sie neben ganzen auch halbe Fehler vergeben wollen. 

 

- Teilen Sie uns mit, wie Sie zu der Note gekommen sind.  

 

 

 

 

 

 
10 Cf. Birkel (2009) 

Bitte umblättern!  
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Bitte tragen Sie die Anzahl der korrigierten Fehler, die Schwierigkeit sowie die Note ein, die Sie dem Schüler 

geben, und begründen Sie Ihre Notengebung kurz. 

Beurteilung Schüler 2 

Ganze Fehler: 

Halbe Fehler: 

Gesamtzahl Fehler: 

Schwierigkeit des Diktats:  

( 1 = „sehr leicht; 2 = 

„leicht“; 3 = „mittelschwer“; 

4 = „schwer“ 5 = „sehr 

schwer“) 

 

 

 

Note:  

Begründung der Note: 

 

 

 

 

Ich studiere selbst das Fach Deutsch:      Ja               Nein    

 

 

  

Bitte noch nicht umblättern! Startzeichen abwarten! 
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Bitte kreuzen Sie an, welche Aussage am besten auf Sie zutrifft. 

Ich finde es schwerwiegend, wenn ein 

Schüler/eine Schülerin … 

Stimmt 

gar 

nicht 

Stimmt 

eher 

nicht 

Stimmt 

zum  

Teil 

Stimmt 

eher 

Stimmt 

ganz 

genau  

1.   etwas stiehlt?11      

2.   Schulkameraden hänselt?      

3.   die Schule schwänzt?      

4.   Lehrer verbal angreift?      

5.   in der Klasse schwätzt?      

6.   während des Unterrichts unnötig in den 

Sachen rumstöbert? 
     

7.  seine/ihre Schulaufgaben unordentlich macht?      

8.  unkonzentriert ist?      

9.  schnell enttäuscht über etwas ist?      

10. sehr empfindlich gegenüber Kritik ist?      

11. schnell wütend wird?      

12. komische Klamotten trägt?      

13. unangenehm riecht? 
     

 

 

 

 

 

 

 

 

 

 

 
11 Cf. Kokkinos et al. (2004) 

Bitte noch nicht umblättern! Startzeichen abwarten! 
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Bitte kreuzen Sie an, wie Sie sich jetzt gerade fühlen. 

 Sehr 

 

Ziemlich Etwas Weder 

noch 

Etwas Ziemlich Sehr  

Frisch        Erschöpft 

Entspannt        Angespannt 

Gut 

gelaunt 
       

Verstimmt 

Gelassen        Reizbar 

Motiviert        Unmotiviert 

Wohl        Unwohl 

 

Ich empfand die Bearbeitung der 

Aufgaben  

als … 

Stimmt 

gar  

nicht 

Stimmt 

eher 

nicht 

Stimmt 

zum  

Teil 

Stimmt 

eher 

Stimmt 

ganz 

genau 

1.  schwierig      

2.  stressig      

3.  anstrengend      

4.  belastend      

 

 Stimmt 

gar  

nicht  

Stimmt 

eher 

nicht  

Stimmt 

zum  

Teil  

Stimmt 

eher  

Stimmt 

ganz 

genau  

1.  Die Testbearbeitung mit dem 

Pausenlärm hat mich ziemlich genervt. 
     

2.  Meine Konzentration wurde durch 

den Pausenlärm deutlich 

beeinträchtigt. 

     

3.  Es ist wesentlich anstrengender, 

den Test zu bearbeiten, wenn 

     
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gleichzeitig Pausenlärm zu hören ist. 

 

 Stimmt 

gar  

nicht  

Stimmt 

eher 

nicht  

Stimmt 

zum  

Teil  

Stimmt 

eher  

Stimmt 

ganz genau  

1.  Lärm macht mir kaum etwas aus, 

wenn ich mich wirklich konzentrieren 

will. 

     

2.  Ich kann mich nur in einer ruhigen 

Umgebung richtig konzentrieren. 
     

3.  Wenn eine Aufgabe volle 

Konzentration verlangt, kann ich mich 

innerlich von störenden Umweltreizen 

abschirmen. 

     
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Appendix B: Materials of Study 2 

Informed consent 

(see Appendix A) 

 

Instructions 

Continuous Noise 

-  „Herzlich willkommen zur Studie!“ „Diese besteht aus verschiedenen Teilen. Bitte 

beantworten Sie zunächst die Fragebögen bis einschließlich Seite 4. Wenn Sie fertig sind, 

warten Sie bitte auf weitere Instruktionen.“ 

- „Sind alle fertig? Blättern Sie nun bitte um und lesen Sie sich die Instruktionen auf Seite 5 

durch.“  

- „Gibt es noch Fragen?“ 

- „Blättern Sie nun bitte auf Seite 6 um, und beantworten noch ein paar Fragen, bevor Sie den 

eigentlichen Test bearbeiten.“ 

- „Sind alle fertig? Dann blättern Sie bitte auf Seite 7 und beginnen mit der ersten Spalte.“ 

(Lärm) 

-  „Bitte beantworten Sie die Seiten 9 bis einschließlich 11 und warten auf weitere 

Instruktionen.“ 

- „Sind alle fertig? Sie haben nun 10 Minuten Zeit, um das Diktat eines Schülers zu verbessern 

und die Leistung des Schülers zu beurteilen und zu benoten. Sie sage Ihnen an, wie viele 

Minuten noch bleiben und wann die Benotung abgeschlossen sein soll! Bitte blättern Sie nun 

um und korrigieren das Diktat auf Seite 12 und 13!“ (Lärm) 

- Diktat verbessern, Zeiten ansagen 

- „Bitte beantworten Sie nun die Fragen auf Seite 14 bis einschließlich 16.“ „Sind alle fertig?“ 

- „Sie haben es geschafft!“ 

- „Vielen Dank, dass Sie an der Studie teilgenommen haben! Sollten Sie Interesse an Details 

oder den Ergebnissen haben, schreiben Sie mir bitte eine Email. Sollten Sie einen Gutschein 

gewonnen haben, werden Sie per Mail benachrichtigt. Bitte tragen Sie dazu noch kurz Ihre 

Emailadresse und Ihren Namen auf dem Zettel ein. Jeder darf sich nun Gummibären oder 

Schokolade und Kaubonbons nehmen.“ 

-  

-  
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Questionnaire Continuous Noise 

Vielen Dank, dass Sie an unserer Studie teilnehmen!  

Diese dauert ca. 45 Minuten und ist in verschiedene Bereiche gegliedert. Versuchen Sie bitte, alle 

Instruktionen zu befolgen und, sich bei den Fragen spontan für eine Antwort bzw. ein Kästchen zu 

entscheiden!  

  

Bitte beantworten Sie die nachfolgenden Fragen. 

 

1. Wie alt sind Sie? 

 

_______________________ 

 

 

2. Welches Geschlecht haben Sie? 
 weiblich  männlich 

 

3. Welche Schulform studieren Sie? 

 

 Grundschule 

 Realschule 

 

 Mittelschule 

 Gymnasium 

 

4. In welchem Semester sind Sie? 

 

_____ 

 

 

5. Haben Sie Hörprobleme? 
 ja  nein 

 

6. Studieren Sie Deutsch als Haupt- oder 

Didaktikfach? 

 ja  nein 

 

7. Studieren Sie Mathematik als Haupt- oder 

Didaktikfach? 

 ja  nein 

 

Bitte kreuzen Sie an, wie Sie sich jetzt gerade fühlen. 

 sehr   weder 

noch 

  sehr  

zufrieden12        unzufrieden 

voller Energie        energielos 

gestresst        entspannt 

müde        hellwach 

friedlich        verärgert 

 
12 Cf. Hacker et al. (2012) 
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unglücklich        glücklich 

lustlos 
       hoch 

motiviert 

ruhig         nervös 

begeistert        gelangweilt 

besorgt        sorgenfrei 

 

Sie werden im folgenden Experiment einige anspruchsvolle Aufgaben zu erledigen haben, die Ihre volle 

Aufmerksamkeit und Konzentration erfordern und die Sie u.U. als eine Belastung empfinden werden. 

 
13 Cf. Klein et al. (2016) 

 

Bitte kreuzen Sie an, wie Sie sich 

jetzt gerade fühlen. 

Stimme  

gar  

nicht zu 

Stimme  

eher  

nicht zu 

Stimme 

zum Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1. Ich fühle mich verärgert.13      

2. Ich habe das Gefühl, die 

Situation nicht kontrollieren zu 

können. 

     

3. Ich fühle mich nervös und 

„gestresst“. 
     

4. Ich habe das Gefühl, mit der 

Situation nicht richtig fertig zu 

werden. 

     

5. Ich habe das Gefühl, dass die 

Dinge nicht in meine Richtung 

laufen. 

     

6. Ich habe das Gefühl, dass ich 

nicht mit allen Aufgaben fertig 

werde. 

     

7. Ich habe das Gefühl, meine 

Aufregung unter Kontrolle zu 

kriegen. 

     

8. Ich habe das Gefühl, die 

Situation im Griff zu haben. 
     

9. Ich ärgere mich über Dinge, 

die außerhalb meiner Kontrolle 

liegen. 

     

10. Ich habe das Gefühl, nicht 

alle Schwierigkeiten meistern zu 

können. 

     
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Ich empfinde es als große 

Belastung, wenn ... 

Stimme 

gar  

nicht zu 

Stimme 

eher nicht 

zu 

Stimme zum 

Teil  

zu 

Stimme 

eher  

zu 

Stimme sehr  

zu  

1. im Klassenzimmer Tische 

und Stühle laut verrückt 

werden.14 

     

2. im Unterricht geflüstert, leise 

gekichert oder mit Papier 

geraschelt wird. 

     

3. Geräusche aus der 

Nachbarklasse zu hören sind.  
     

4. ich im lärmenden Schulbus 

mitfahren muss. 
     

5. Schüler sich im 

Klassenzimmer laut 

unterhalten. 

     

6. wenn bei der 

Pausenaufsicht großer 

Rummel um mich herum ist. 

     

7. ich die 

Unterrichtsvorbereitungen im 

lauten Schulhaus erledigen 

muss. 

     

8. ich durch Schülerlärm am 

Fortkommen in meiner Arbeit 

abgehalten werde. 

     

9. ich Schülerlärm auf dem 

Pausenhof ausgesetzt bin.  
     

10. ich Schüler kreischen, 

schreien oder brüllen höre. 
     

 

 

 

 

 

 

 

 

 
14 Cf. Zimmer and Ellermeier (1997) 
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Bitte kreuzen Sie an, welche 

Aussage am besten auf Sie zutrifft. 

Stimme 

gar  

nicht zu 

Stimme 

eher 

nicht zu 

Stimme 

zum Teil  

zu 

Stimme 

eher  

zu 

Stimme sehr  

zu  

1. In meinem Lehramtsstudium hat 

das sachgemäße Lösen komplexer 

Grundrechenaufgaben im Kopf eine 

hohe Bedeutung.15 

     

2. Eine typische Anforderung des 

Lehrerberufs ist es, 

Prüfungsleistungen von 

Schülerinnen und Schülern zu 

korrigieren. 

     

3. Prüfungsleistungen von 

Schülerinnen und Schülern 

konzentriert zu korrigieren, könnte 

mich überfordern. 

     

4. Komplexe Grundrechenaufgaben 

im Kopf konzentriert zu lösen, 

könnte mich überfordern. 

     

5. Für den Lehrerberuf ist es 

wichtig, Prüfungsleistungen von 

Schülerinnen und Schülern 

berichtigen zu können. 

     

6. Ich fühle mich gut darauf 

vorbereitet, Prüfungsleistungen von 

Schülerinnen und Schülern zu 

korrigieren. 

     

7. Für den Lehrerberuf ist es 

wichtig, komplexe 

Grundrechenaufgaben im Kopf 

lösen zu können. 

     

8. Ich schätze meine Kompetenzen, 

Prüfungsleistungen von 

Schülerinnen und Schülern zu 

berichtigen, als hoch ein. 

     

9. Eine typische Anforderung des 

Lehrerberufs ist es, komplexe 

Grundrechenaufgaben im Kopf zu 

lösen. 

     

10. Ich schätze meine      

 
15 Cf. Schulte et al. (2008) 
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Kompetenzen, komplexe 

Grundrechenaufgaben im Kopf zu 

lösen, als hoch ein. 

11. In meinem Lehramtsstudium hat 

das sachgemäße Korrigieren von 

Prüfungsleistungen eine hohe 

Bedeutung. 

     

12. Ich fühle mich gut darauf 

vorbereitet, komplexe 

Grundrechenaufgaben im Kopf zu 

lösen. 

     

 

Bitte noch nicht umblättern! Startzeichen abwarten! 
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KLT 16 

 

 

 

 

 
16 Düker and Lienert (2001) 
17 Cf. Delahaye et al. (2015) 

 

Bitte kreuzen Sie an, welche Aussage am besten auf 

Sie zutrifft. 

Stimme 

gar  

nicht 

zu 

Stimme 

eher 

nicht 

zu 

Stimme 

zum 

Teil  

zu 

Stimme 

eher  

zu 

Stim

me 

sehr  

zu  

1. Mir bereitet diese Aufgabe Sorgen.17      

2. Ich bin bereit, die Aufgabe zu bearbeiten.      

3. Die Bearbeitung der Aufgabe beunruhigt mich.       

4. Ich glaube, dass ich die Fähigkeit habe, diese 

Aufgabe gut zu meistern. 
     

5. Ich sehe dem Ausgang der Aufgabe positiv entgegen.      

6. Ich glaube, dass ich die Aufgabe bewältigen kann.      

7. Das Aufgabenergebnis könnte negativ ausfallen.      

8. Ich glaube, dass ich Fertigkeiten besitze, um die 

Aufgabe erfolgreich zu lösen. 
     

9. Ich bin motiviert, die Aufgabe zu lösen.       

10. Ich glaube, die nötigen Voraussetzungen 

mitzubringen, um diese Aufgabe gut zu bearbeiten. 
     

11. Ich finde die Aufgabe besorgniserregend.      

12. Ich bin optimistisch, was den Ausgang der Aufgabe 

betrifft. 
     
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   Für mich persönlich waren die Anforderungen …  

           

 zu gering   gerade richtig   zu hoch  

 

 

 

 

 

 

 
18 Cf. Rheinberg et al. (2003) 

 

Bitte kreuzen Sie an, wie Sie sich bei 

der Bearbeitung der Aufgabe fühlten. 

Stimme  

gar  

nicht zu 

Stimme  

eher  

nicht zu 

Stimme 

zum 

Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1. Ich fühlte mich optimal beansprucht.18      

2. Meine Gedanken bzw. Aktivitäten 

liefen flüssig und glatt. 

     

3. Ich merkte gar nicht, wie die Zeit 

verging. 

     

4. Ich hatte keine Mühe mich zu 

konzentrieren. 

     

5. Mein Kopf war völlig klar.      

6. Ich war ganz vertieft in das, was ich 

gerade machte. 

     

7. Die richtigen Gedanken kamen wie 

von selbst. 

     

8. Ich wusste bei jedem Schritt, was ich 

zu tun hatte. 

     

9. Ich hatte das Gefühl, den Ablauf unter 

Kontrolle zu haben. 

     

10. Ich war völlig selbstvergessen.      

11. Es stand etwas für mich Wichtiges 

auf dem Spiel. 

     

12. Ich durfte in der Aufgabe keine 

Fehler machen. 

     

13. Ich machte mir Sorgen über einen 

Misserfolg. 

     
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Bitte kreuzen Sie an, wie Sie sich jetzt gerade 
fühlen. 

 

Stimme  

gar  

nicht zu 

Stimme  

eher  

nicht  

zu 

Stimme  

zum Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1.  Die Testbearbeitung hat mich ziemlich 

genervt.19 
     

2.  Meine Konzentration wurde deutlich 

beeinträchtigt. 
     

3.  Es war anstrengend, den Test zu bearbeiten.      

 

 

 

  

 
19 Cf. Jacobs (2014) 

 

Bitte kreuzen Sie an, wie Sie sich jetzt gerade 

fühlen. 

Stimme  

gar  

nicht zu 

Stimme  

eher  

nicht zu 

Stimme 

zum Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1. Ich fühle mich verärgert.      

2. Ich habe das Gefühl, die Situation nicht 

kontrollieren zu können. 
     

3. Ich fühle mich nervös und „gestresst“.      

4. Ich habe das Gefühl, mit der Situation nicht 

richtig fertig zu werden. 
     

5. Ich habe das Gefühl, dass die Dinge nicht 

in meine Richtung laufen. 
     

6. Ich habe das Gefühl, dass ich nicht mit 

allen Aufgaben fertig werde. 
     

7. Ich habe das Gefühl, meine Aufregung 

unter Kontrolle zu kriegen. 
     

8. Ich habe das Gefühl, die Situation im Griff 

zu haben. 
     

9. Ich ärgere mich über Dinge, die außerhalb 

meiner Kontrolle liegen. 
     

10. Ich habe das Gefühl, nicht alle 

Schwierigkeiten meistern zu können. 
     
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 sehr   weder 

noch 

  sehr  

zufrieden        unzufrieden 

voller Energie        energielos 

gestresst        entspannt 

müde        hellwach 

friedlich        verärgert 

unglücklich        glücklich 

lustlos 
       hoch 

motiviert 

ruhig         nervös 

begeistert        gelangweilt 

besorgt        sorgenfrei 
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Vorbereitungen zum Diktat: 

Den Schülern der 7. Klasse Mittelschule wird ein Textblatt ausgehändigt unter dem Titel 

„Preußen kämpft tapfer und verliert doch“. Ihnen wird erklärt, dass ein Diktattext aus dieser 

Vorlage erarbeitet wird. Ein Fokus liegt dabei auf der Kleinschreibung der Adjektive, auf einer 

möglichen Substantivierung der Adjektive sowie auf deren Großschreibung als Bestandteil 

eines Namens. 

Es folgt ein Übungsdiktat. Bereits während des Diktierens werden „problematische“ 

Schreibweisen besprochen und geklärt. Nach den Ferien werden die Texte erneut in der Klasse 

7b gelesen. Schreibregeln werden von den Schülern vorgetragen und anhand von Beispielen 

aus dem Text demonstriert. Neu hinzu kommt der Themenbereich Zeichensetzung, vor allem 

die Kommasetzung beim Infinitiv mit zu, die auch in den folgenden Tagen an Beispielen geübt 

wird. Die Schüler wissen, dass sie im Diktat die Zeichen selbständig setzen müssen. 

Es wird ein Diktat geschrieben, das auf dem ausgehändigten Textblatt basiert (ca. 160 Wörter). 

Sie sollen nun in 10 Minuten das beigefügte Diktat eines Schülers der Klasse 7b korrigieren und 

beurteilen. Überlegen Sie sich auch, ob Sie neben ganzen auch halbe Fehler vergeben. Im 

Anschluss sollen Sie uns mitteilen, wie Sie zu der Note gekommen sind. 

 

Bitte kreuzen Sie an, welche Aussage 

am besten auf Sie zutrifft. 

Stimme 

gar  

nicht zu 

Stimme 

eher 

nicht zu 

Stimme 

zum Teil  

zu 

Stimme 

eher  

zu 

Stimme 

sehr  

zu  

1. Mir bereitet diese Aufgabe Sorgen.      

2. Ich bin bereit, die Aufgabe zu 

bearbeiten. 
     

3. Die Bearbeitung der Aufgabe 

beunruhigt mich.  
     

4. Ich glaube, dass ich die Fähigkeit 

habe, diese Aufgabe gut zu meistern. 
     

5. Ich sehe dem Ausgang der Aufgabe 

positiv entgegen. 
     

6. Ich glaube, dass ich die Aufgabe 

bewältigen kann. 
     

7. Das Aufgabenergebnis könnte negativ 

ausfallen. 
     

8. Ich glaube, dass ich Fertigkeiten 

besitze, um die Aufgabe erfolgreich zu 
     
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lösen. 

9. Ich bin motiviert, die Aufgabe zu 

lösen.  
     

10. Ich glaube, die nötigen 

Voraussetzungen mitzubringen, um 

diese Aufgabe gut zu bearbeiten. 

     

11. Ich finde die Aufgabe 

besorgniserregend. 
     

12. Ich bin optimistisch, was den 

Ausgang der Aufgabe betrifft. 
     

 

- Sie haben nun 10 Minuten Zeit, um das nachfolgende Diktat zu korrigieren. Die 

Zeit wird Ihnen dabei angesagt.  

- Bitte korrigieren und beurteilen Sie nun das nachfolgende Diktat von einem 

Siebtklässler (Mittelschule). Überlegen Sie sich dazu, ob Sie neben ganzen auch 

halbe Fehler vergeben wollen. 

- Teilen Sie uns mit, wie Sie zu der Note gekommen sind.20 

 

 

 

 

 

 

 

 

 

  

 
20 Cf. Birkel (2009) 

Bitte noch nicht umblättern! Startzeichen abwarten! 
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Bitte tragen Sie die Anzahl der korrigierten Fehler, die Schwierigkeit sowie die Note ein, die 

Sie dem Schüler geben, und begründen Sie Ihre Notengebung kurz. 

 
Beurteilung 

 

Ganze Fehler: 

Halbe Fehler: 

Gesamtzahl Fehler: 

Schwierigkeit des Diktats:  

( 1 = „sehr leicht; 2 = „leicht“; 3 = 

„mittelschwer“; 4 = „schwer“ 5 = 

„sehr schwer“) 

 

 

 

Note:  

Begründung der Note: 

 

 

 

 

Bitte noch nicht umblättern! Startzeichen abwarten! 
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Bitte kreuzen Sie an, wie Sie sich 

bei der Bearbeitung der Aufgabe 

fühlten. 

Stimme  

gar nicht  

zu 

Stimme  

eher  

nicht zu 

Stimme 

zum Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1. Ich fühlte mich optimal 

beansprucht.21 

     

2. Meine Gedanken bzw. Aktivitäten 

liefen flüssig und glatt. 
     

3. Ich merkte gar nicht, wie die Zeit 

verging. 
     

4. Ich hatte keine Mühe mich zu 

konzentrieren. 
     

5. Mein Kopf war völlig klar.      

6. Ich war ganz vertieft in das, was 

ich gerade machte. 
     

7. Die richtigen Gedanken kamen 

wie von selbst. 
     

8. Ich wusste bei jedem Schritt, was 

ich zu tun hatte. 
     

9. Ich hatte das Gefühl, den Ablauf 

unter Kontrolle zu haben. 
     

10. Ich war völlig selbstvergessen.      

11. Es stand etwas für mich 

Wichtiges auf dem Spiel. 
     

12. Ich durfte in der Aufgabe keine 

Fehler machen. 

     

13. Ich machte mir Sorgen über 

einen Misserfolg. 

     

 

 

 
21 Cf. Rheinberg et al. (2003) 
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   Für mich persönlich waren die Anforderungen …  

           

 zu gering   gerade richtig   zu hoch  

 

 

    

 

 

 

Bitte kreuzen Sie an, wie Sie sich jetzt 

gerade fühlen. 

Stimme  

gar nicht  

zu 

Stimme  

eher  

nicht zu 

Stimme 

zum Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1. Die Testbearbeitung hat mich ziemlich 

genervt. 
     

2. Meine Konzentration wurde deutlich 

beeinträchtigt. 
     

3. Es war anstrengend, den Test zu 

bearbeiten.22 
     

 

 

Bitte kreuzen Sie an, wie Sie sich jetzt 

gerade fühlen. 

Stimme  

gar  

nicht zu 

Stimme  

eher  

nicht zu 

Stimme 

zum Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1. Ich fühle mich verärgert.      

2. Ich habe das Gefühl, die Situation nicht 

kontrollieren zu können. 
     

3. Ich fühle mich nervös und „gestresst“.      

4. Ich habe das Gefühl, mit der Situation 

nicht richtig fertig zu werden. 
     

5. Ich habe das Gefühl, dass die Dinge nicht 

in meine Richtung laufen. 
     

6. Ich habe das Gefühl, dass ich nicht mit 

allen Aufgaben fertig werde. 
     

7. Ich habe das Gefühl, meine Aufregung 

unter Kontrolle zu kriegen. 
     

8. Ich habe das Gefühl, die Situation im Griff 

zu haben. 
     

9. Ich ärgere mich über Dinge, die 

außerhalb meiner Kontrolle liegen. 
     

10. Ich habe das Gefühl, nicht alle      

 
22 Cf. Jacobs (2014) 
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Schwierigkeiten meistern zu können. 

 

 

Bitte kreuzen Sie an, welche 

Aussage am besten auf Sie 

zutrifft. 

Ich finde es schwerwiegend, 

wenn ein Schüler … 

Stimme  

gar  

nicht zu 

Stimme  

eher  

nicht zu 

Stimme 

zum Teil  

zu 

Stimme  

eher 

zu 

Stimme  

sehr 

zu 

1.   etwas stiehlt.23      

2.   Schulkameraden hänselt.      

3.   die Schule schwänzt.      

4.   Lehrer verbal angreift.      

5.   in der Klasse schwätzt.      

6.   während des Unterrichts 

unnötig in den Sachen 

rumstöbert. 

     

7.  seine Schulaufgaben 

unordentlich macht. 
     

8.  unkonzentriert ist.      

9.  schnell enttäuscht über etwas 

ist. 
     

10. sehr empfindlich gegenüber 

Kritik ist. 
     

11. schnell wütend wird.      

12. komische Klamotten trägt.      

13. unangenehm riecht. 
     

 

Bitte kreuzen Sie an, wie Sie sich jetzt gerade fühlen. 

 
23 Cf. Kokkinos et al. (2004) 
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 sehr   weder 

noch 

  sehr  

zufrieden        unzufrieden 

voller Energie        energielos 

gestresst        entspannt 

müde        hellwach 

friedlich        verärgert 

unglücklich        glücklich 

lustlos        hoch motiviert 

ruhig         nervös 

begeistert        gelangweilt 

besorgt        sorgenfrei 

 

 

Vielen Dank für Ihre Teilnahme! 
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Appendix C: Materials of Study 3 

Cover Letter to Directors 

Sehr geehrte/-r Frau/Herr Rektor(-in), 

im Rahmen eines von der Bezirksregierung Niederbayern genehmigten Forschungsprojekts 

untersucht die Abteilung für Pädagogische Psychologie der Universität Passau die Auswirkungen 

von Schullärm auf die Arbeit sowie auf das psychische Erleben der Lehrkräfte. Hierbei handelt es 

sich um eine Online-Studie, an der interessierte Lehrpersonen freiwillig und anonym Angaben 

über ihre Erfahrungen machen. Durch die Ergebnisse erhoffen wir uns Aufschluss über die 

subjektiven Folgen, die Lärm auf die Lehrerschaft haben kann. Dadurch wird es möglich, 

Interventionen zur Belastungsreduktion zu entwickeln und Empfehlungen für den Berufsalltag 

auszusprechen. Die Erhebung der Daten erfolgt über einen Online-Fragebogen. Interessierte 

Lehrkräfte werden gebeten den Fragebogen, der ca. 20 Minuten Zeit in Anspruch nimmt, 

gewissenhaft auszufüllen. Dazu würden wir Sie bitten, folgenden Weblink an das Lehrerkollegium 

weiterzusenden: 

 

Der Link wird zwischen Mai 2020 und Ende Juli 2020 zur Verfügung stehen. Nach diesem 

Zeitraum gilt die Erhebung als beendet und es kann kein Zugriff mehr auf die Umfrage erfolgen.  

Sie haben die Möglichkeit, wenn Sie es wünschen, vorab alle Fragen einzusehen, die von der 

Bezirksregierung Niederbayern bereits überprüft worden sind. Kontaktieren Sie dazu bitte meine 

Mitarbeiterin Frau Raphaela Fenzl (raphaela.fenzl@uni-passau.de).  

Die gesamte Erhebung wird unter sorgfältiger Einhaltung der datenschutzrechtlichen 

Bestimmungen durchgeführt. Die erhobenen Daten werden in anonymisierter Form verwahrt, 

ausschließlich für Ausbildungs- und Forschungszwecke genutzt und nach der Veröffentlichung 

der Forschungsergebnisse im Oktober 2022 wieder gelöscht. 

Des Weiteren planen wir im kommenden Schuljahr, wenn wieder alle Schülerinnen und Schüler 

zur Schule gehen können, kurze Schallpegelmessungen an ausgewählten Schulen 

vorzunehmen. Dafür wird eine Lehrkraft, die sich freiwillig zur Verfügung stellt, ein 

Schallpegelmessgerät für ca. 1,5 Stunden (ab der großen Pause bis zur 4. Unterrichtsstunde) an 

einem vereinbarten Tag mit sich zu führen. Die dadurch gewonnenen objektiven Daten 

unterstützen uns dabei, ein vollständiges und unverzerrtes Bild vom Schulalltag zu erhalten. Das 

von uns zur Verfügung gestellte Schallmessgerät (AMGAZE, Digital Sound Level Meter, Model 

GM1356) wurde speziell für Schallpegelmessungen in unterschiedlichen Umgebungen 

entwickelt. Das Gerät ist einfach zu handhaben. Es schneidet keine Gespräche mit, sondern 

zeichnet lediglich die Lautstärke auf. Somit sind keine Rückschlüsse auf die Beteiligten möglich. 
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Bei weiteren Fragen stehen wir Ihnen gerne zur Verfügung und kämen ggf. im kommenden 

Schuljahr noch einmal auf Sie zu. 

 

Wir bedanken uns für Ihre tatkräftige Unterstützung der Bildungswissenschaften.   

 

Mit freundlichen Grüßen 
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Cover Letter to Teachers 

Sehr geehrte Lehrerin, sehr geehrter Lehrer, 

im Rahmen eines Forschungsprojekts, das von der Bezirksregierung Niederbayern genehmigt 

wurde, untersucht die Abteilung für Pädagogische Psychologie der Universität Passau die 

Auswirkungen von Lärm auf die Ihre Arbeit sowie auf Ihr persönliches Wohlbefinden. Durch die 

Ergebnisse erhoffen wir uns Aufschluss über die subjektiven Folgen, die Lärm auf Sie als 

Lehrpersonen haben kann. Erst dadurch wird es möglich, Interventionen zur Reduktion einer 

möglichen Belastung zu entwickeln und Empfehlungen für den Berufsalltag auszusprechen. Die 

Erhebung der Daten erfolgt über einen Online-Fragebogen.  

Die Untersuchung umfasst einen Erhebungszeitraum von Mai 2020 bis Ende Juli 2020. In diesem 

Zeitraum wird Ihnen der Link zum Aufrufen einer Website zur Verfügung stehen. 

Wir bitten Sie trotz der aktuellen Umstände sehr herzlich, einen kleinen Teil Ihrer Zeit der 

Wissenschaft zu widmen und sich an der Forschungsstudie zu den Auswirkungen von Lärm zu 

beteiligen. Dazu bitten wir lediglich um 20 Minuten Zeit für eine kurze Online-Studie. In dieser 

Studie werden Ihre persönlichen Erfahrungen im Schulalltag und Ihr persönliches Erleben von 

Schullärm abgefragt. Den Link für die Teilnahme an der Erhebung erhalten Sie von Ihrer 

Schulleiterin bzw. Ihrem Schulleiter. Dieser Link steht Ihnen während des gesamten 

Erhebungszeitraums zur Verfügung. Selbstverständlich können Sie die Studie auch während der 

Bearbeitung jederzeit ohne Angabe von Gründen abbrechen. Bis dahin von Ihnen erhobene 

Daten werden vollständig gelöscht. 

Die Teilnahme an der Erhebung ist freiwillig und aus einer Nichtteilnahme entstehen Ihnen keine 

Nachteile. Die Einwilligung zur Teilnahme an der Erhebung erfolgt ganz einfach über die Nutzung 

des Links und die Bearbeitung der Online-Studie. 

Damit Ihre Daten anonymisiert sind, werden durch Ihre Teilnahme automatisch Codes generiert, 

die keine Zuordnung Ihrer Angaben zu Ihrer Person erlauben. Alle erhobenen Daten werden 

streng vertraulich behandelt, ausschließlich für Ausbildungs- und Forschungszwecke genutzt und 

nach der Veröffentlichung der Forschungsergebnisse im Oktober 2022 wieder gelöscht.  

Wie Sie wissen, ist die Wissenschaft neben subjektiven auch auf objektive Daten angewiesen. 

Nur die Kombination beider Datenarten ermöglicht uns ein vollständiges und unverzerrtes Bild 

auf Ihren Berufsalltag. Deshalb würden wir einige wenige Lehrkräfte unter Ihnen zusätzlich bitten, 

für ca. 1,5 Stunden ein Schallpegelmessgerät im Unterricht bzw. in der Pause mit sich zu führen. 

Das von uns zur Verfügung gestellte, portable und leicht handhabbare Schallmessgerät 

(AMGAZE, Digital Sound Level Meter, Model GM1356) wurde speziell für Lärmmessungen in 

unterschiedlichen Umgebungen entwickelt. Durch die Messung wird es möglich, die 

Anforderungen des Gesundheitsschutzes zu erfüllen. Dementsprechend ist das Gerät in der 
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Lage, die Umgebungslautstärke in einem Bereich zwischen 30dB(A)-130dB(A) aufzuzeichnen 

und zu speichern. Es kann kein Ton mitgeschnitten werden, d.h. es werden keine Gespräche 

sondern lediglich die Lautstärke aufgezeichnet. Somit sind keine Rückschlüsse auf 

Schulmitglieder oder Unterrichtsstunden möglich. Diese Schallpegelmessung soll idealerweise im 

nächsten Schuljahr (September 2020) stattfinden. Wir wären Ihnen sehr verbunden, wenn sich 

an Ihrer Schule eine Lehrkraft freiwillig zur Verfügung stellt, das Schallmessgerät an einem 

vereinbarten Tag ab der großen Pause bis zur 4. Unterrichtsstunde mit sich zu führen. 

Selbstverständlich geben wir Ihnen bei Interesse im Anschluss an die Erhebung Auskunft über 

die erhobenen Schallpegelwerte.  

Falls Sie sich für die Schallpegelmessung zur Verfügung stellen möchten, schreiben Sie uns bitte 

eine Email an raphaela.fenzl@uni-passau.de, damit wir im neuen Schuljahr nochmal Kontakt 

zu Ihnen aufnehmen und Ihnen genauere Informationen zukommen lassen können.  

Wir bedanken uns für Ihr Engagement und Ihre Unterstützung der Bildungswissenschaften.   

 

Mit freundlichen Grüßen 
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Questionnaire 

24  

 
24 Cf. Grebennikov and Wiggins (2006) 
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25  

 
25 Cf. Stappenbeck et al. (2017) 
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26 Cf. Menge and Schaeper (2019) 
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27 Cf. Schwarzer and Jerusalem (1999); Zimmer and Ellermeier (1997) 
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28 Cf. Jacobs (2014) 
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29 Cf. Augustyńska et al. (2010) 
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30 Cf. Schwarzer and Jerusalem (1999) 
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31 Cf. Kokkinos et al. (2004) 
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Versicherung (gem. §4 Abs. 3 Satz 1 Nr.5 PromO) 

Ich versichere hiermit 

• an Eides statt, dass ich die Dissertation selbständig angefertigt, außer den im 

Schriftenverzeichnis sowie den Anmerkungen genannten Hilfsmitteln keine weiteren 

benutzt und die Herkunft der Stellen, die wörtlich oder sinngemäß aus anderen 

Werken übernommen sind, bezeichnet habe, 

• dass ich die Dissertation nicht bereits in derselben oder einer ähnlichen Fassung an 

einer anderen Fakultät oder einer anderen Hochschule zur Erlangung eines 

akademischen Grades eingereicht habe. 

 

___________________________     ___________________________ 

Ort, Datum           Unterschrift 

 


