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Abstract 

INTRODUCTION: Teacher shortage is an acknowledged problem in many countries. The 

shortage of teachers can be seen as a problem based due to the difference of supply and 

demand. In the Netherlands, the supply of teachers is a topic which gets a lot of attention, 

many policies are focused on increasing the supply of teachers. The demand however, gets 

less attention in overcoming the teacher shortage. A big factor causing increasing demand is 

the attrition of teachers. Attrition is defined as a teacher who quit their profession voluntarily 

during their career. Especially beginning teachers are prone to attrition, the numbers differ 

across the world, in the Netherlands however approximately 12% of the teachers quit their 

profession every year. 

GOAL: The goal of this study is to examine which organizational factors of schools cause 

greater teacher attrition. Many studies have focused on personal- and job characteristics which 

increase teacher attrition, however in the Netherlands there is only little empirical evidence 

about the organizational factors causing teacher attrition. The main research question of this 

study is therefore: Which organizational school characteristics explain teacher attrition in 

Dutch primary schools?  

METHODS: To answer this main question, a multiple regression analysis has been used. A 

sample of 1036 schools has been used to build a regression model. District characteristics, 

financial characteristics and school specific characteristics all have been used as independent 

variable to gain information about how they influence teacher attrition. This information has 

been retrieved from multiple sources such as the CBS, DUO and educational administrative 

offices. A regression model has been build using multiple estimation methods to examine the 

relationships between the variables. 

RESULTS: The analysis showed that seven variables had a significant relationship with 

teacher attrition. Especially school size, the percentage of immigrants in a district and the 

class size seemed to have a big influence on the dependent variable (p<.000). Other variables, 

such as student achievement or the denomination of the school did not show a relationship 

with teacher attrition. Overall, the explained variance of this model is 8% can be seen as 

small.  

CONCLUSION: School size and class size appeared to be the most influential factors 

concerning teacher attrition. Also, financial characteristics, district characteristics and school 

quality were explaining factors. These organizational variables however only explained a 

small portion. This could indicate that other factors suggested by literature, such as workload 

or stress, are more important in explaining teacher attrition. Future studies could therefore 

choose to combine organizational factors with more individual characteristics of teacher when 

trying to analyze teacher attrition. Besides this, future studies could also focus more on 

cohorts of new teachers. This could overcome several limitations of this study, such as time-

lags in effects and teachers who return into the profession after a few years. This study 

implicates that reducing class size could effectively also reduce teacher attrition. Besides this, 

another implication is that school management should take into account the characteristics of 

their district when trying to retain teachers. Especially higher income districts, or districts 

with a higher percentage of immigrants are related to higher teacher attrition. More empirical 

research on this topic in the Netherlands is needed to help reducing the teacher shortage 

caused by teacher attrition. 
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1. Introduction 
The shortage of teachers is a substantial problem in the Netherlands (Arbeidsmarktbarometer 

po, vo, mbo, 2018). Almost 59% of all primary schools has to send their students home 

because of a lack of teachers (De Staat van het Onderwijs, 2019). Besides this, the research of 

the Dutch ministry also claims that the shortage of teachers is growing (De Staat van het 

Onderwijs, 2019). As a result, the quality of schools is dropping, the Onderwijsraad (2009) 

claims that schools who have to deal with a shortage of teachers, are performing less than 

schools who don’t. This is not only a problem in the Netherlands, but teacher shortage is 

experienced in many countries over the world (White & Smith, 2005). 

 In many countries therefore measures have been taken to increase the pool of students 

who follow an education to become a teacher (in the Netherlands this would be for example 

the PABO for primary teachers). Besides this also measures have been taken to attract already 

qualified persons who do not yet teach. These measures mainly consist of making the job 

more attractive by for example increasing the salary or decreasing the workload. However, it 

is important to consider how many of these applicants leave after (a few) years of teaching.  

 An important attribute in the problem of teacher shortage, is the attrition of teachers. 

Attrition is defined as: teachers who leave the profession before retirement (Cooper & 

Alvarado, 2006). It might be that schools are attracting a sufficient quantity of excellent 

teachers, however if those teachers are already leaving after a few years, then this can have 

several consequences for the school. At first it requires the school to fulfill the gap that the 

leaving teacher created, this can be hard in areas where the supply of teachers is already 

insufficient. Besides this it also causes several costs for attracting and selecting new teachers 

(Mobley, 1982; Ingersoll & Smith, 2003). Attrition is seen as one of the major causes for 

teacher shortage problems (Lindqvist, Nordänger & Carlsson, 2014; Den Brok, Wubbels & 

Tartwijk, 2017; Ingersoll, 2001; Ingersoll & Smith, 2003; Ingersoll, Merril & May, 2014; 

Krieg, 2006; Harris & Adams, 2007). 

 This study addresses the problem of teacher attrition. Literature has addressed teacher 

attrition for many years. Most studies have however focused on personal and job-related 

causes of teacher attrition, which caused individual teachers to make the decision to leave the 

school and the profession. Less studies have investigated organizational factors causing 

teacher attrition, this can be for example the financial situation of a school. In the 

Netherlands, no studies have been found that address these types of causes for teacher 

attrition.  
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The goal of this study is to explore the relationship between several organizational factors and 

the teacher attrition rate of a school. The main question of this study is therefore: Which 

organizational school characteristics explain teacher attrition in Dutch primary- and secondary 

schools? This question is answered by examining the relationship of the attrition rate and 

organizational factors of a sample of 1036 primary schools in the Netherlands. This 

relationship has been examined by using multiple regression analysis.  

 Chapter 2 analyzes the context of the problem. At first the problem of teacher shortage 

and attrition has been quantified in the context of the Netherlands. This study tried to make 

clear how the shortage of teachers has arisen and how the shortage could develop in the 

future. In addition to this, also international studies have been addressed to compare the 

situation in the Netherlands to other countries. After quantifying the problem, this chapter 

tries to give a deeper insight into the origin of the problem and the difference of this problem 

compared to other sectors and jobs in a labor market. At the end of this chapter, the 

consequences of a high teacher attrition rate are discussed. 

 In chapter 3 the causes of teacher attrition are discussed. A literature review took place 

to examine the causes researchers have addressed in their studies. At first the personal and 

job-related causes have been described, most studies have focused on this subject. Afterwards 

the claimed organizational factors of teacher attrition are shown. The hypotheses that this 

study investigates are posed after each subsequent topic of organizational factors. This 

chapter ends with a section summarizing this study and its goals and research question. 

 In chapter 4 the methodology of this study is covered, starting with an overview of the 

sample that has been used in the study. The operationalization of this sample is afterwards 

explained, here the reader can find the definitions and origin of the variables that this study 

uses. After this section, the data collection process is explained. The data analyses part of this 

chapter explains thoroughly what has been done in this study to come to the results. The 

chapter ends with the ethical steps that have been taken to ensure the approval of this study.  

 In chapter 5, the results section, the outcome of the multiple regression analysis is 

stated. It starts by giving the coefficients determined in the 75% training set. Afterwards using 

these coefficients, the holdout 25% test set is predicted. These results are then compared in 

the final part of this chapter. The chapter ends with an overview of which hypotheses are 

confirmed and which are rejected. 

 The final chapter, chapter 6, starts with a conclusion of the results; what has been 

shown and what are the limitations that the reader should be cautious of. Afterwards results 

are discussed regarding the findings of other studies in literature, it is discussed why some 
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results are contrary or in line with other studies. The implication section tries to give more 

context to the meaning of the results and relates them to practice. What does this study imply 

for practice, such as school management and policymakers. This chapter ends with 

recommendations. 
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2. Problem analysis: What is the size of the problem of teacher 

shortage and attrition? 
In this chapter, firstly the size and impact of teacher shortage and attrition is described. The 

shortage is explained through graphs and numbers provided by an analysis performed by 

Adriaens, Fontein and de Vos (2018) about the future of the labor market of teachers. Besides 

this, also the impact of this shortage is discussed. In the next paragraph, an overview is given 

about the context of the teacher labor market in the Netherlands, what are the rules of this 

market and why does this differ from the ‘’normal’’ labor market and other international 

situations. Finally, the concept of functional turnover is discussed regarding to the literature. 

2.1 Shortage of teachers in the Netherlands and internationally 

Adriaens, Fontein and de Vos (2018) claim that the shortage in primary schools has started 

since 2007. Since 2007 the graduates from the PABO (the education for primary school 

teachers) are decreasing every year. In 2006 the number of graduates each year was around 

7000, that was enough to fill the upcoming vacancies for primary school teachers. However, 

in 2017 this number had decreased to 3800 graduates a year. The expectation is that this 

number decreases more. This leads, according to Adriaens et al. (2018) to circa 4150 

unfulfilled demanded FTE’s in 2023. This is 4.5% of the total number of FTE’s. In figure 2.1 

the predicted unfulfilled FTE’s are displayed for primary schools. 
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Figure 2.1  

Total shortage of teachers in FTE in primary education (Adriaens et al., 2018) 

 

In secondary education, the problem is slightly smaller compared to primary education 

(Adriaens et al., 2018). However, the problem in secondary education focusses around certain 

subjects, something that is not a relevant issue in primary school. The shortage of teachers is 

expected to be 1259 FTE’s in 2023 (see figure 2.2). This shortage seems relatively small, 

however Adriaens et al. (2018) remarks that this is due to the decrease of the total number of 

students. Besides this, also the number of unqualified teachers which is high compared to 

primary education, decreases the total shortage of teachers. Almost 4.8% of total lessons are 

given by unqualified teachers (Vloet, den Uyl & Fontein, 2017).  
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Figure 2.2  

Total shortage of teachers in FTE in secondary education (Adriaens et al., 2018) 

  

As mentioned, the average shortage does not seem to be very problematic. Compared to the 

total number of FTE’s (which is expected by CentERdata to be 56.500 in 2023), the shortage 

of FTE’s is 2%. However, when splitting this data per subject, then there seems to be bigger 

problems for certain subjects in the future. In figure 2.3 the percentage of shortage per subject 

is shown for 2024 in blue and 2029 in purple. The figure shows that the shortage for 

Information science and classical languages is the highest. However, since these subjects only 

have a small number of total FTE, the percentages seem quite big. When looking at the total 

number of FTE, then CentERdata (2018) concludes that mathematics has the biggest expected 

shortage in the future in FTE’s. 
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Figure 2.3 

 Projected shortage of teacher in FTE per subject in secondary education (by 

Adriaens et al., 2018) for 2024 (blue) and 2029 (purple) 

 

Adriaens et al. (2018) also tried to assign a meaning to the given percentages of shortage. 

They claim that shortages up to 1% are non-problematic and the probability that they will 

solve themselves is very high (this for example due to a coincidental drop of supply or 

increase of demand). However, when the shortage reaches 5% or more, than the researchers 

claim that there will be notable effects upon the quality of education. The researchers argue 

that it takes a long time to overcome this shortage and in between the students will suffer 

from the absence of a teacher, or are teached by a non-qualified teachers. This is claimed to be 

harming the quality of education. 

 But not only schools in the Netherlands are dealing with teacher shortage. Also, 

internationally this is a common problem. For example, the US is experiencing teacher 

shortages since 2013 and this shortage is growing every year. Sutcher et al. (2016) expects 

that the shortage of teachers is growing to 300.000 FTE’s in a few years in the USA, this due 

to the growing differences in the supply and demand of teachers. White and Smith reported 

already in 2005 in a PISA study that in twenty-five countries there is perceived to have a 

considerable shortage which is hindering student progress. The precise statistics are shown in 

table 2.1. 
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Table 2.1  

Headteachers reporting teacher shortage as hindering student progress (White & 

Smith, 2005) 

 

One of the most common measures to overcome a shortage of teachers is to try to increase 

recruitment into the profession of teachers. Internationally known campaigns such as Teach 

for America and Teach first (England) represents such measures. Other measures taken are for 

example the increase of salary, the reduction of tuition for teacher education and signing 

bonusses. However many studies indicate that teacher attrition is one of the major causes of 

teacher shortage (Lindqvist, Nordänger & Carlsson, 2014; Den Brok, Wubbels & Tartwijk, 

2017; Ingersoll, 2001; Ingersoll & Smith, 2003; Ingersoll, Merril & May, 2014; Krieg, 2006; 

Harris & Adams, 2007). This even is the case in countries where there is a sufficient supply in 

teachers (Luekens, Lyter & Fox, 2004; Ingersoll, 2007; Cooper & Alvarado, 2006). 
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Especially beginning teachers are prone to already leave their job after a few years (Den Brok 

et al., 2017). Many authors therefore claim that it is more important to focus on the retention 

and attrition than on the supply of teachers. Ingersoll (2007, p. 6) sketches this as ‘’ it is better 

to patch the holes in the bucket before trying to fill it up. The image that comes to mind is of a 

bucket rapidly losing water because of holes in the bottom. Pouring more water into the 

bucket will not be the answer if the holes are not first patched.’’.  

 It is assumed by Borman and Maritza-Dowling (2008) that figures of attrition mainly 

form a U-shaped curve, where the peaks form in the first five year of a teaching career and at 

the age of around 50 years old. Attrition rates of teachers are problematic around the world. 

Studies in the US report that teacher attrition in the first five years of teaching are up to 30-

50% (Hong, 2010; Ingersoll, 2001). Also, the United Kingdom and Australia suffer from a 

comparable attrition rate. However, the situation around the world is quite different, a study in 

Hong Kong found that the attrition rate in that country is only 4.8% (Mcinerney et al., 2015). 

In the Netherlands it is estimated that the attrition rate for primary education is around 12% 

and for secondary education around 13% for beginning (<5 years) teachers (Fontein et al., 

2016). 

2.2 Understanding teacher turnover, attrition and the teacher labor market in the 

Netherlands 

It is remarkable that teacher turnover is high compared to other sector attrition numbers, why 

is it that attrition turnover appears to function differently? When following the argument of 

Guarino et al. (2004), teachers can be seen as normal participants in a labor market. However, 

while this might be the case in the US, the point of view in the Netherlands is claimed to be 

different. De Vos and Fontein (2019) claim that this is not the case in the Netherlands, this is 

due to several reasons: 

- The demand of teachers is mainly dependent on the number of students. 

- The high demand of teachers would result in better working conditions and a higher 

salary, which would in turn lower the overall demand, however this is not the case. 

- The supply side of teachers knows barriers in the form of legally required 

certifications.  

- School boards are bound by a collective labor agreement which disallows them to give 

higher salaries to teachers when the demand of teachers is high. Also, the funding of 

the government for schools is fixed, which restricts schools from increasing salaries. 
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 Overall turnover consist of two components (Ingersoll & Smith, 2003): attrition (those 

who leave the teaching job) and migration (those who move to teaching jobs in other 

schools). In literature, studies can focus on one of these components or both. An important 

thing to keep in mind when reading this study, is that teacher attrition has consequences for 

the whole sector, since teacher attrition increases teacher shortage and all the earlier related 

problems described on teacher shortage. Teacher turnover (attrition and migration) has 

consequences for the school as the organization, since they might have to replace the leaving 

teacher. The concept of turnover and attrition (as a component of turnover) are sometimes 

discussed in literature as one concept, however the reader should keep in mind that attrition 

has consequences for the whole educational sector and the school, whereas migration has 

consequences mainly for the school. 

  In the US context, Ingersoll and Smith (2003) claim that turnover is split fairly 

between attrition and migration, the two components. However in the Netherlands, the 

migration rates are around 3% for both primary and secondary education (Staat van het 

Onderwijs, 2019) compared to the attrition rate of around 12% suggested by den Brok et al. 

(2017). This can be explained by the fact that US schools have more possibilities to compete 

for teachers than Dutch schools. In the US there is also a significantly larger number of 

private schools (CAPE, 2013). Several studies have addressed teacher attrition rates in US 

private schools and found that these rates are higher for private schools compared to public 

schools (Bobbit et al., 1994; Ingersoll ,2001; Luekens et al., 2004; Marvel et al., 2007). The 

main reported reason for leaving the teaching profession was salary (Bobbit et al., 1994; 

Marvel et al., 2007). Compared to public teachers it is therefore not strange that the private 

teacher attrition rate is higher, they get on average less paid than their public counterpart 

(Bryk et al., 1993; National center for education statistics, 2012). This might seem odd, since 

private schools can appoint more resources to teacher salary than their pre-defined public 

counterpart, however Orlin (2013) points out that this works the other way around. Orlin 

(2013) claims that private teachers are paid lower due to several reasons: public teachers have 

a more powerful lobby in the government, which enables them to negotiate a higher salary, 

private teachers do not have to obtain all the licenses that a public teacher has and this enables 

private schools to hire whoever they seem able to do the job. This last mechanism is 

according to the author the main reason for the big difference in salary, since in the public 

domain the imbalance between the supply and demand side is bigger. Besides this, better 
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working conditions make private schools more attractive to teachers despite the lower salary 

(Orlin, 2013; NCES, 2012).  

 Other consequences of a high attrition rate, except worsening the earlier mentioned 

teacher shortage problems are mainly educational quality and financial issues. Ingersoll et al. 

(1997) and the Staat van het Onderwijs (2019) both warn that when schools suffer a high 

attrition rate and as a consequence their workforce is not stable, this can harm the quality of 

education. Several empirical studies bring different arguments for this, however they all come 

to the conclusion that in general teacher turnover (in the possible form of attrition) harms the 

quality of education. Reasons stated by studies are for example: 

- High turnover is correlated with lower average teacher quality, reduced human capital 

and disrupted school programs (Ronfeldt, Loeb & Wyckoff, 2013). 

- A loss of experience which teachers have gained during their profession (Hanushek, 

Rivkin & Schiman, 2015). 

- Within year teacher turnover will cause replacement problems resulting in students 

scoring significantly lower on their tests (Henry & Redding, 2018). 

- A high number of turnover can have a severe impact on the social resources in a 

school’s working community, affecting climate and trust within the teacher. 

community (Hanselman, Grigg, Bruch & Gamoran, 2016). This can in turn affect 

teaching quality. This confirms Ronfeldt et al. (2013) who claims that teacher turnover 

even affects the quality of teaching for the remaining teachers. 

- Teachers hired to replace the teachers who have left do often not have the teaching 

experience and qualifications of the teachers which they are replacing (Rollefson, 

1993). 

- It takes new teachers time to get assimilated to the schools’ culture, curriculum and 

community, before reaching their full effectiveness (Boe, Bobbit & Cook, 1997). 

 

There are also financial effects of teacher turnover. Cascio & Boudreau (2010) make a distinct 

in separation and replacement costs (assuming that a school wants to find a new teacher). The 

separation costs consist according to them of the costs of the exit interview (average HR 

salary x time spent on interview by HR x number of turnover in a period) and the 

administrative functions related to termination (average HR salary x administrative time 

required x number of turnover in a period). Levy et al. (2012) concludes however that this is 

only a small portion of the total turnover costs, it is estimated to be 3.6% of the total costs. 
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 When looking at replacement costs of teachers, we are looking at a bigger expense. 

Defeo et al. (2017) gave an overview of the cost categories for separating and replacing 

teachers. In figure 2.4 the proposed associated costs with parts of the teacher turnover are 

shown. Synar and Maiden (2012) and Levy et al. (2012) both conducted a study to estimate 

the costs of teacher turnover, in figure 2.4 their estimation as a percentage of the total costs is 

shown. An example of this is the “hiring” costs, for which Synar and Maiden (2012) estimate 

that this consists of 8.64% of the total costs related to teacher turnover. 

Figure 2.4  

Associated costs for teacher turnover (based upon Defeo et al., 2017) 

Parts of teacher 

turnover 

Associated costs Estimated cost 

Separation - Administrative tasks 

- Exit interviews 

~ 2.29 - 3.6% (Synar & 

Maiden, 2012; Levy et 

al.,2012) 

Vacancy - Overtime of colleagues 

- Hiring of temporary help 

No estimation because of 

major differences in cases 

Recruitment - Job fairs: travel & registration 

- Advertisement 

No estimation because of 

major differences in cases 

Hiring - Application, interview, 

background check 

- HR processing 

~ 8.64% (Synar & Maiden, 

2012) 

Orientation & 

Training 

- New teacher orientation & 

mentoring 

- Professional development 

~ 48.15% - 67% (Synar & 

Maiden, 2012; Levy et al., 

2012) 

Teacher 

productivity 

- Possible temporary loss of 

effectiveness in student learning 

(setback in productivity) 

40.92% (Synar & Maiden, 

2012) 

 

Recruitment costs are about the activities that are necessary to find suitable replacing teachers 

to fill up the recently opened position. These costs consist primarily of advertising costs and 

job fair participation. However Defeo et al. (2017) claims that these costs can be very 

different among cities and district, since schools which are more selective might spent more 
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on recruitment than others or schools that are more attractive will have more applicants and 

thus need to spend less on recruitment.  

 Hiring includes many costs related to the time that is committed to them such as 

screening, interviewing, selecting, background checks, contract preparation, school board 

approval, setting up payroll/benefits and negotiating about them. The amount time that is 

spent on these categories is highly variable and dependent on the number of applicants on the 

job, Synar and Maiden (2012) estimate that these activities constitute of 8.64% of the total 

turnover costs. 

 Orientation and training costs differ a lot per organization and are therefore very 

difficult to estimate since every school spends different effort in this category (Levy et al., 

2012). Schools can for example do this internally or contract this out to an external party. 

Besides this, some schools offer professional development to each teacher and some only to 

beginning teachers, in conclusion this cost can vary a lot. However, Synar and Maiden (2012) 

estimate that this is 48.15% of the total costs in their model and Levy et al. (2012) estimates 

this as 67% of the total costs. The professional development of teachers is considered in both 

models as ‘’sunken costs’’ however this is hard to conclude since the school itself also had 

advantage of this development. Hiring experienced teachers as replacement can lower these 

costs (Defeo et al., 2017). 

 Preparation costs consists of costs to finalize the process and getting the new 

employee up and running. This consists of HR related costs such as making an account to 

access or giving a tour around the location. This costs only takes a small proportion of the 

total costs. 

 The last cost category is the loss of productivity of teachers. This category is very hard 

to estimate but is considered as a significant cost of teacher turnover (Karsan, 2007). The 

effectiveness of the leaving and incoming teachers can be highly variable, since incoming 

teachers could be more productive than the leavers (Barnes et al., 2007), however studies 

suggest that this is mainly not the case and most of the times turnover is considered as a 

setback to productivity (Milanowski & Odden, 2007; Cascio & Boudreau, 2010; Defeo et al., 

2017). Different ways have been used to calculate these costs, for example Synar and Maiden 

(2012) calculated that this consists of 40.92% of the total costs. In their calculation they made 

the assumption that a teacher gained 20% increased effectiveness a month, thus needing five 

months to reach their full effectiveness. They then propose that this loss of effectiveness 

consists of 40.92% of the total costs of turnover. Other studies such as Rosenholtz (1985) and 

the more recent Pennucci (2012) claim that it takes five years to be fully effective in a new 
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environment. This lost effectiveness is directly associated with student achievement and 

studies indicate that student achievement declines significant when taught by new teachers 

(Alliance excellent education, 2005; Hanushek et al., 2004). 

 As several studies point out, direct costs such as the above mentioned are possible to 

quantify however they do not account for all considerations (Synar & Maiden, 2012; Defeo, 

2017; Cascio & Boudreau, 2010). The loss of moral of the remaining employees and as a 

consequence lost productivity of the remaining employees is an indirect cost that many 

studies mention (Karsan, 2007; Cascio & Boudreau, 2010; Defeo et al., 2017; Watlington et 

al., 2010). Cascio and Boudreau (2010) also mention the increased chance that employees 

which liked the leaving employee might have an increased chance to leave as well. Then there 

are the indirect costs related to a decrease in student achievement and the dropping out of 

lessons. It might be the case that due to lower achievement and a high drop-out new students 

(or parents) might choose another school in the future. Other more easily calculated costs 

which often are forgot are for example the costs of overtime or the cost of replacement to fill 

the open vacancy (Cascio & Boudreau, 2010).  

 The total costs estimated differs between studies, Levy et al. (2012) estimates it 

between the $2500 and $5100 whereas Barnes, Crowe and Schaefer (2007) estimates it to be 

25% of a teacher’s annual salary. The main conclusion is however that departure of teachers 

can have a severe financial impact. 

 Nonetheless not all turnover is seen as negative to an organization. Cascio and 

Boudreau (2010) name this ‘’functional turnover’’. This is when an employee’s departure 

provides increased value for the organization. In addition to this, several studies claim that 

some degree of turnover is good for an organization, providing ‘’new blood’’, fresh ideas and 

prevents the organization to stagnate (Dalton & Todor, 1979; Alexander, Bloom & Beverly, 

1991; Muchinsky & Morrow, 1980; Staw, 1980). Since poor teaching competence is related 

to turnover (Helmz-Lorenz, 2014; Harmsen et al., 2015; Ingersoll, 2001), this can mean that 

ineffective teachers leave the organization and might be replaced by more effective teachers. 

However, this statement is rejected by Hanushek, Rivkin and Schiman (2016) who conclude 

that despite the selection of leavers, teacher turnover still affects achievement negatively.  
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3. Causes of teacher attrition 

In this theoretical framework the types of causes given by the literature for teacher attrition 

are displayed. At first, the personal and job-related causes for teacher attrition is displayed. 

This is done by reviewing recent Dutch studies which claim that the major reasons for teacher 

turnover and attrition are personal related reasons. Afterwards these studies are compared to 

international studies, which are mainly focused on the US context. A major difference 

between these studies, is that the US studies found salary as one of the most important 

reasons, where Dutch studies only give little attention to this factor, salary was in the Dutch 

context seen as not important regarding teacher attrition. After examining the personal and 

job-related causes, the next section describes how organizational factors can influence teacher 

turnover. In literature, no Dutch studies have been found that address these types of factors, in 

the US and other countries a few studies have taken these organizational factors into account. 

These studies are however in minority compared to the number of studies that is described in 

section 3.1. This chapter ends with the explanation, goal and research question of this study. 

3.1 Personal and job-related causes of teacher attrition 

In general, teachers in the Netherlands are less happy with the conditions of their job than 

other Dutch professionals. This is claimed by Koppes et al. (2013) who investigated the 

perception of Dutch professionals of their working conditions through a questionnaire. 

Teachers for example indicate, compared to other professionals, that they work more hours 

than they should and that they are less paid for this overtime. The study also points out that 

they find their work more hectic than other professionals and report more instances of stress 

and burnout. Den Brok et al. (2017) claims that most of the research that has been done on the 

topic of teacher attrition, has focused on the individual teachers and their reasons to quit the 

job. For example, Harmsen et al. (2015) found in a study based on 545 beginning teachers, 

that important factors causing attrition were: emotional stress, lack of growth and a low level 

of perceived teaching competence. In a follow-up study which Harmsen et al. (2017) 

conducted, they again found that high physiological demands were the strongest cause for the 

emotional stress teachers perceive and were the strongest factor causing attrition. A lot of 

studies confirm the idea that emotional stress is one of the main reasons for teacher attrition 

(Fruytier et al., 2013; SBO, 2010; Bakker & Demerouti, 2007). Besides stress, also lack of 

growth options are often recalled as an important factor explaining teacher attrition (Harmsen 

et al., 2017; Pillen, 2013; SBO, 2010;). Smith (2014) has categorized the four topics that 
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gained the most attention in terms of teacher attrition: personal circumstances, characteristics 

of the teaching job, school characteristics and relationships. Den Brok et al. (2017) 

summarized the findings of five Dutch studies and categorized them in these four topics as 

thought of by Smith (2014). In table 3.1 the literature review done by Den Brok et al. (2017) 

is displayed, they used Smith (2014) as a categorization of their findings. 

 

Table 3.1 

Types of causes by Den Brok et al. (2017) in terms of categories by Smith (2014). 

Types of 

causes 

(after 

Smith, 

2014) 

 

 

van der Grift 

and Helms-

Lorenz (2013) 

Fruytier 

et al. 

(2013) 

Harmsen et al. 

(2015) (see also: 

Helms-Lorenz et 

al. (2016) 

SBO 

(2010) 

Pillen (2013) 

Personal 

circumstanc

es of 

individual 

teachers 

 
  

  - Personal 

problems   

- Personality 

(perfectionism

) 

- Health 

problems 

- Family issues  
Characterist

ics of the 

teaching job 

 - Satisfaction with 

profession 

- Poor teaching 

competence 

- Stress 

and 

burnout 

- Work pace 

- Teaching load 

-  Emotional stress 

- Unclear 

expectations of the 

teaching job 

-   Poor teaching 

competence 

- Teaching 

load 

- Low 

salary 

- Lower 

status to 

society 

- Lack of 

variety 

- Better career 

options 

elsewhere 

School 

characterist

ics 

  - Unclear 

expectatio

ns from 

school 

- Lack of 

communication 

- Unclear 

expectations from 

school 

- Weak future 

options 

- Lack of growth 

options 

- Lack of 

growth 

options 

- Loss of 

jobs at 

school 

 

Poor 

relationship

s in school 

  - Lack of 

feedback 

and 

support 

- Poor relations 

with management 

- Poor relations 

with colleagues 

   - Bad relations 

management 

- Bad 

experience 

with 

supervisor 

- Isolation at 

school 
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https://www.tandfonline.com/doi/full/10.1080/13540602.2017.1360859
https://www.tandfonline.com/doi/full/10.1080/13540602.2017.1360859
https://www.tandfonline.com/doi/full/10.1080/13540602.2017.1360859
https://www.tandfonline.com/doi/full/10.1080/13540602.2017.1360859
https://www.tandfonline.com/doi/full/10.1080/13540602.2017.1360859
https://www.tandfonline.com/doi/full/10.1080/13540602.2017.1360859


 
21 

As can be seen, this table suggest that reasons from all categories are present in the Dutch 

context, however personal circumstances only came forward in small-scaled qualitative 

studies (e.g. Pillen, 2013). It becomes clear that it is hardly one factor that drives teachers to 

leave the profession, but that it is most of the time a combination of reasons. The conclusion 

by Smith (2014) and Den Brok et al. (2017) after conducting this literature review is that the 

most common reasons for attrition are the workload, stress, the relations within school and the 

support/coaching of colleagues. 

 It catches the eye that international literature suggests other main reasons for teacher 

attrition than those suggested in the Dutch context. In for example many studies conducted in 

the US, many studies found that salary was one of the most important causes for teacher 

attrition (Garcia, Slate & Delgado, 2009; Ingersoll, 2001; Ingersoll & Smith, 2003; Ingersoll, 

2003; Alvarado & Cooper, 2006). For example, Garcia et al. (2009) found that in districts 

where teachers received a low salary, that the teacher turnover rate was twice as high than in 

districts where teachers had an above average salary. Also, Ingersoll (2001) and Ingersoll 

(2003) found that in their sample around 61% of teachers that had quit their job, salary was 

given as a reason. Murnane and Olsen (1990) conducted an experiment and found that a 

$1000 raise in yearly salary would increase the mean duration of teachers’ retention by three 

years. Especially teachers in fields like mathematics and science are prone to staying due to 

higher salary (Theobald, 1990; Kain & Rivkin, 1999; Stinebrickner, 1998). This can be 

explained by the argument that teachers in that subject area have higher wage alternatives 

than teachers in other subjects (Loeb et al, 2016). This is quite different compared to studies 

conducted in the Dutch context, only SBO (2010) found among 1405 secondary education 

respondents that only 5% gave salary as a reason for quitting their job. SBO (2010) made a 

top-ten for causes of teacher attrition and the primary working conditions were in the tenth 

place as cause for teacher attrition.  

 Other Dutch studies did not report salary as a factor for teacher attrition. This could be 

explained by the amount of salary that teachers earn in the US. Teachers in the Netherlands in 

primary schools earn 0.95 times and in secondary schools 1.07 times the median salary of 

employees in the Netherlands (RuimbaanvoorPO, 2019; Intermediair, 2018). For US primary 

teachers this ratio is 0.93 and for secondary school teachers this is 0.95 (Niche, n.d.; US 

Census, 2016). However this can be seen as a rather bold statement, it is not empirically 

tested and the comparison between teachers is hard, since their salary can increase 

substantially with their experience and age. In conclusion one could say that teachers in the 
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US seem to find salary a more important factor for leaving their teaching job than teachers in 

the Netherlands. 

 Another aspect which comes up in the US studies compared to the Dutch studies is the 

importance of student motivation and student discipline problems (Ingersoll & Smith, 2003; 

Ingersoll, 2003; Gonzalez, 1995; Gonzalez, Brown & Slate, 2008). In the Dutch studies these 

problems are not mentioned, however it could be that these problems contribute to the 

claimed emotional stress by Dutch teachers and thus are categorized as stress and workload, 

instead of the lack of student motivation or student discipline problems. Something that 

international studies and Dutch studies do have in common, is that they mostly mention the 

lack of support as an important factor causing teacher attrition (Fruytier et al., 2013; Pillen, 

2013; Ingersoll, 2003; Cooper & Alvarado, 2006). 

3.2 Organizational factors causing teacher attrition 

Den Brok et al. (2017) claims, basing themselves upon the literature review of Smith (2014), 

that most Dutch research towards teacher attrition is focused upon the work conditions or 

personal characteristics of the teachers. They claim that in the Netherlands a lot of empirical 

research still lacks on the topic of teacher attrition. Also, many US studies focus on the 

personal characteristics of teachers or the work conditions of teachers. They mainly focus on 

the individual level of teachers (such as stress, salary, workload, lack of support). A lot of 

highly cited studies (e.g. Ingersoll, 2001; Ingersoll, 2003; Ingersoll & Smith, 2003; Cooper & 

Alvarado, 2006; Garcia et al., 2009; Rumberger, 1987) make use of surveys and/or interviews 

to investigate the reasons teachers mention for leaving their job, thereby focusing mainly on 

the individual. However, in these studies the organizational aspects of schools are rarely taken 

into account. These aspects can also be named, variables at a meso-level (Scheerens, 1990). 

Meso-level variables can be defined as: variables on an organizational level, from the 

perspective of the school as one organization (Scheerens, 1990). When looking at studies who 

investigate the relationship between teacher attrition and school characteristics on a meso-

level, no Dutch studies can be found. Bonhomme, Jolivet and Leuven (2016) for example do 

take these meso-level variables into account but they relate them to teacher preferences. They 

claim this is very related to turnover, however this is not actual turnover.  

 3.2.1 District characteristics 

Internationally, a decent number of studies focusses on the relationship between meso-school 

characteristics and teacher attrition. For example, a few studies have looked into district 
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characteristics and the relationship with the attrition of teachers. The economic status of a 

district was found to be of predictive value for teacher attrition. Studies all found that teacher 

attrition was negatively related with the district’s economic status, the district economic status 

was measured as the average income of its inhabitants (Mont & Rees, 1996; Stinebrickner, 

1998; Scafidi, Sjoquist, & Stinebrickner, 2005). A possible explanation given for this is that a 

teacher’s salary is related to the district salary and a low salary makes non-teaching 

opportunities in higher income districts more attractive (Mont & Rees, 1996). Other 

explanations are for example provided by Ingersoll (2001) and Feng (2005 & 2009) which 

indicate that a lower income district might provide more challenges for the teachers. Another 

variable that has been studied which is related to the location of schools, is the racial 

composition of students. These studies all had comparable results, they found that schools 

with mainly white students experience a significant smaller teacher attrition rate compared to 

schools with a mainly black or Latino student population (Boyd et. al., 2005; Hanushek et al., 

2004; Kain, & Rivkin, 2004; Scafidi, Sjoquist, & Stinebrickner, 2005; Feng, 2005). The 

empirical studies which related the district characteristics with teacher turnover were all 

American studies, in the Dutch context it is only known that the teacher shortage is much 

bigger in districts with a high ethnic diversity among students (Staat van het Onderwijs, 

2019). In conclusion both variables on the district level showed a relationship with the teacher 

attrition rate in non-Dutch studies. Both variables are claimed to be influencing the teaching 

challenges and workload and therefore the income in a district is expected to be negatively 

related to teacher attrition and the percentage of immigrants positively. This study follows the 

reasoning of the earlier conducted studies since for example Pillen et al. (2013) also claims 

that a more diverse student population seems to increase the perceived workload of teachers. 

This study therefore poses the following two hypotheses: 

 

  H1a: A higher average income in a district results in a lower teacher attrition rate 

 H1b: A higher percentage of immigrants in a district results in a higher teacher attrition rate 

  

 3.2.2 Denomination 

It is widely believed that religious schools suffer from more teacher attrition than non-

religious schools. For example, Stinebrickner (1998) found that religious schools suffer from 

a significantly higher teacher attrition rate than non-religious schools. Also, Grace and 

O’Keefe (2007) find that in over seven different countries the attrition rate of teachers in 

catholic schools is problematic. It is however not clear how this relates to the difference 
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between public and private schools. Grace and O’Keefe (2007) mentions that a large majority 

of private schools is catholic. It could be the case that it is more due to private schools’ 

characteristics, that these schools suffer from a high attrition rate instead of the characteristics 

of religious schools. This could be supported by the results from Schutloffel (2001), he found 

that only 12% of 200 US private catholic school teachers claimed to be really connected to the 

religious identity of their school, while the remaining percentage of teachers claimed that they 

just wanted to do the teaching job. Again, the context of these studies differ a lot, in the 

Netherlands for example, for many years there has been a discussion to reduce the amount of 

religious education and convert those schools to public schools (Banning & Bruins, 2017). 

This is in line with the earlier trend in the 1960s of secularization, since then it is questioned 

till what extent it is needed to still have so many schools with a religious background (>70% 

of primary schools), while the Dutch people become “less religious” (CBS, 2017). Lagerveld 

(2012) describes for example that Dutch parents base their choice for a primary school 

primarily for the effectivity or distance of the school, instead of the religious ideas of the 

school. 

 Concluding this paragraph, since there has not yet been a study investigating teacher 

attrition and the denomination of Dutch schools, this study will follow the reasoning by for 

example Lagerveld (2012) which claims that in the Dutch context, the “religious” identity of a 

school is becoming less important. This would mean that the denomination of a school would 

not have an effect of its own with teacher attrition. However, since the empirical studies 

(which are in another context) claim otherwise, it seems still relevant to test whether the 

denomination of a school has an effect. This study therefore poses a null hypothesis: 

 

 H2: There is no relationship between teacher attrition and the presence of a religious 

denomination in a school. 

 

 3.2.3 Financial characteristics 

When looking at school finances, there were no studies which empirically tried to find a 

relationship with a school’s financial situation and teacher attrition. This relationship has for 

example been found in studies in other contexts. For example Gilson (1989) has found that 

firms who are in financial distress experience a large number of turnover among management. 

In addition to this Murphy and Zimmerman (1993) have found the same result in their sample. 

A more recent study conducted in Germany confirm these findings among their sample of 267 

German firms, however this study looked at the voluntary and involuntary turnover rate, it 
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could be the case that employees were fired because of their financial performance and thus 

resulting in a higher turnover rate. However in conclusions these findings indicate that 

organizations which are in financial distress are prone to higher turnover rates, a possible 

explanation for this is that employees feel the financial burden of the organization which 

could affect the working environment and therefore making it more attractive to quit their job. 

Ronfeldt et al. (2013) suggest that school resources can influence the decision of teachers to 

quit their job, however they do not specifically mention school finances or budget. Schneider 

(2003) does suggest that teachers are thinking of leaving their job due to a lack of school 

resources and budget, however he does not empirically test this. Empirical studies which used 

school budget and financial resources mainly found low financial resources or budget 

restraints in school causes teachers to be more dissatisfied with their job (Schneider, 2003; 

Sargent & Hannum, 2005; Woods & Weasmer, 2004). It seems like a logical relationship that 

teacher satisfaction decreases teacher attrition, Woods and Weasmer (2004) claim this as well. 

Brum (2007) found a positive relationship between investment in training opportunities and 

the retention of employees. Schools with a lower budget might have lower a smaller amount 

of training investment, which would reduce their capabilities of employee retention. Section 

4.2.4 clarifies the transformation of financial characteristics to the quick ratio and residual 

budget. Following this argument and the results of several studies in different contexts than 

schools have found that the financial situation of firms are of predictive value for employee 

attrition. The following hypothesis is used for this study: 

 

 H3: There is a significant negative relationship between the financial characteristics 

of the school and teacher attrition  

 

 3.2.4 School size characteristics 

There are only limited studies on school size. School size in these studies are measured by the 

number of students. Loeb and Reiniger (2004) found that when school size increase, teacher 

attrition rate increases as well. However other studies such as Falch and Strom (2005) and 

Adalsteinsdottir (2004) found that the relationship between school size and teacher attrition is 

quadratic and U shaped. They found that small schools are prone to teacher attrition since the 

hours they can offer to teachers are relatively low and these schools are threatened by being 

closed due to the too low number of students. Besides this they claim that large schools are 

prone to teacher attrition since they bring more bureaucracy and a crowded environment. The 

Norwegian study of Falch and Strom (2005) propose that the quit probability of schools 
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consisting of 70-670 pupils (mid-size) are equal. Adelsteinsdottir (2004) also claims that mid-

size schools (300 in Iceland) are optimal for retaining teachers. However, Leithwood and 

Jantzi (2009) remark that it is hard to compare school size measures internationally, since 300 

students could be mid-size in Iceland, however in some US districts this is seen as a very 

small school. They do however suggest that the optimal maximum size of schools is 300-500 

for elementary schools and 600-1000 for secondary schools.  

 School size, often measured in number of students, seems to influence the teacher 

attrition rate. Studies differ in their findings, some studies find a U-shaped relation between 

school size and the attrition rate, where others find a linear relationship. However they 

consistently find the presence of a significant relationship between the two variables. This 

results in the following hypothesis: 

 

 H4: There is a significant relationship between teacher attrition and school size. 

 

Class size is a variable that has been studied considerably more often. However, research on 

this topic has not yet come to an agreement. For example, older studies such as Macdonald 

(1999) and Mont and Rees (1996) found that an increase in average class size also causes an 

increase in teacher attrition. Also, Isenberg (2010) found that a decrease of one standard 

deviation of class size could lead to a decrease in attrition rate of 4.2 percentage points. They 

propose that this is due to a higher workload of teachers who teach bigger classes, and that 

this workload causes teachers to quit their job. However more recent studies such as Burke et 

al. (2013) but also Feng (2005) found no relationship between class size and teacher attrition. 

Feng (2005) claims that the findings of Mont and Rees (1996) are due to a small and too 

much homogeneous sample and therefore proposes that having a bigger more heterogeneous 

sample would lead to no relationship between these variables. Ronfeldt et al. (2013) does not 

find a correlation between these variables, however they do find that the presence of very 

large classes (>33 students) will higher the teacher attrition rate. 

 Class size is also frequently measured as the student to teacher ratio. Where class size 

is measured by dividing the number of students by the number of classes, the student to 

teacher ratio is calculated by dividing the number of students by the number of teacher FTE’s. 

While OECD (2019) claims that there are differences between class size and student to 

teacher ratio, many studies use this ratio as an indicator for class size (Hanushek, 1986; Mont 

& Rees, 1996; Stinebrickner, 1998; Theobald, 1990; Schanzenbach, 2014; Kirby, Berends & 

Naftel, 1999). Also Henshaw and Henshaw (2006) criticize the use of student to teacher ratio 
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as a proxy for class size. They and OECD (2019) argue that this ratio does not take into 

account that not all teachers are mainly busy with teaching and therefore the instruction time 

for students is not taken into account by this ratio. However it does give information about the 

number of students each teacher have to teach and the amount of attention a teacher can pay 

to individual students (Hanushek, 1986). When looking at the relationship between this ratio 

and the teacher attrition rates, then the studies again disagree upon the results. Theobald 

(1990) found a significant positive relationship between the student to teacher ratio and the 

attrition rate, however Stinebrickner (1998) did not manage to find this relationship. Studies 

do seem to disagree upon the effect of class size on teacher attrition rates. When examining 

these studies, it seems to be the case that older studies do find an effect of class size on 

teacher attrition, where more recent studies do not find a relationship between these variables. 

It is for example argued by Theobald (1990) that class size could increase the workload of 

teachers, workload is shown in literature to be a very important factor explaining teacher 

attrition (Den Brok et al., 2017). Combining this view of Theobald (1990) about the 

increasing workload due to an increased class size and the view of for example Hanushek et 

al. (2004) and other studies, which claim that an increase of migrant students can also 

increase workload, results in the inclusion of a possible interaction between these two 

variables. It could be that class size increases workload and as a result, increases teacher 

attrition. This study will follow this reasoning and expects that a larger class size would result 

in higher teacher attrition rates.  

 

 H5: There is a significant positive relationship between class size and teacher attrition 

 

 3.2.5 School quality characteristics 

School quality has often been addressed in teacher attrition studies, however is mainly defined 

as the student achievement of schools. 

Student achievement in these studies is measured as the standardized score on national exams 

(Boyd et al., 2008; Hanushek et al., 2005). All of the conducted studies agree upon the 

existence of the relationship between student achievement and teacher attrition; they all find 

that a low student achievement increases the rate of teacher attrition (Boyd et al., 2005; Boyd 

et al., 2008; Hanushek et al., 2005; Scafidi et al., 2005). Many studies also find that this 

relationship works in both ways, they claim that a high rate of attrition causes lower quality 

education and thus lower student achievement. Allensworth et al. (2009) investigated this 
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relationship for primary schools. He also found that high average pupil achievement led to 

lower teacher attrition rates.  

 Student achievement is often examined in teacher attrition studies. To further 

investigate the relationship between the quality of education and teacher attrition, also quality 

assessments by the “Onderwijsinspectie” (educational inspection) has been taken into 

account. The rationale in the literature behind the predictive value of student achievement, is 

often that schools with a higher student achievement, provide higher quality education and are 

thus more attractive for teachers. It could however be that the student cluster of the schools 

used in this dataset performs significantly better than schools outside the dataset. To 

overcome this bias, this study also takes the “school quality” (here after: “inspection score”) 

into account. Every four years the educational inspection (‘’Onderwijsinspectie’’) examines 

the quality of schools and their education on different aspects. Afterwards they report the 

Inspection score in their openly accessible data and rate the school as: very weak, weak, 

insufficient, sufficient or good. Schools which are rated as insufficient or lower will be under 

stricter supervision by the inspection.  

 The negative relationship that has been found between the teacher attrition and student 

achievement has been confirmed by many studies. This results in the following hypotheses: 

 

 H6a:  There is a significant negative relationship between student achievement  

 and teacher attrition 

 H6b:  There is a significant negative relationship between Inspection score and 

 teacher attrition 

3.3 This study 

When looking at earlier conducted studies in the literature, it catches the eye that most studies 

focus on the personal- or job-related characteristics influencing teacher attrition. This is 

especially the case in the Dutch context, where no studies have yet explored organizational 

factors causing teacher attrition. This study therefore aims to explore which organizational 

school factors have a relationship with the teacher attrition rate. The scientific goal of this 

study is to extend and broaden the literature around teacher attrition in Dutch primary schools, 

by examining factors that have not yet been addressed by known literature. The study uses 

teacher attrition rate as a dependent variable and several organizational variables as the 
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independent variables. The main question of this research is therefore: Which organizational 

school characteristics explain teacher attrition in Dutch primary schools? 

 Several hypotheses are tested to establish the relationships between the dependent and 

independent variables. Multiple regression has been used to examine the relationships 

between the variables. These hypotheses are based upon the literature review and are tested in 

this study. The hypotheses can be found in the model in figure 3.1 

 

Figure 3.1  

Variables and their relations 
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4. Methodology 

This study is a quantitative study, in which secondary data was used. This data is gathered by 

three different educational administrative offices and utilized by Infotopics BV for 

intelligence purposes. This data is combined with open data, coming from DUO (Service 

execution of Education), the Educational Inspection and the Central Bureau of Statistics 

(CBS).  

4.1 Sample 

The sample is an already existing dataset which has been provided by schools to educational 

administrative offices and distributed by Infotopics. Infotopics is a company focused on 

making dashboards based on collected data. In the provided sample, these schools are all 

indirectly a customer of the system provided by Infotopics. This sample consisted originally 

of 1260 schools, schools which had missing values for the dependent variable were dropped. 

Schools for which a postal code was not in the original data and could not be received 

manually, due to an unclear school name, have also been dropped. This resulted in a final 

sample of 1036 schools. Table 4.1 displays the descriptive statistics of the variables used. The 

geographical distribution of schools, created by using their postal code, can be found in figure 

4.1  

 

Table 4.1 

Descriptive statistics 

 Mean Standard 

Deviation 

Count 

Turnover in FTE % 16.84% 20.64%  

Number of students 187 116  

Student/teacher ratio 17.20 5.81  

Residual Budget €39404 €25598  

District: Population density (km²) 2585 3034  

District: Property value €239,000 €100,000  

DistrIct: Income €32,000 €8,000  

District: Percentage of migrants 18.71% 16.15%  

Denomination Public   284 

Catholic   222 

Protestant   235 

Other   58 

Inspectionscore Very weak   4 
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Weak   11 

Insufficient   6 

Sufficient   757 

Good   3 

 

Figure 4.1  

Geographical distribution of sample (each dot represents one case) 
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4.2 Operationalization 

In this section, the definitions and ways of measurement of each variable has been given. At 

the end of this section, a total overview of all the variables and their way of measurement is 

displayed. 

4.2.1 Teacher attrition 

Teacher attrition is defined as: teachers who leave the profession before retirement (Cooper & 

Alvarado, 2006). This study has examined the teacher attrition rate as the dependent variable, 

which is the percentage of teacher FTE’s that leaves the school voluntarily compared to the 

total number of teaching FTE’s. In the dataset that was provided, teacher which left the school 

due to other reasons (such as pension, migration or illness) were removed. Teachers who are 

at the end of their contract were also removed from the dataset. It was not clear if they went to 

another school or would quit the teaching profession. This led to the remaining teachers in 

FTE that had quit the profession. 

4.2.2 Average income and racial composition of the district 

When looking at the independent variables, the first variable taken into account is based on 

the location of the school. This variable is called the average income of the district (in short: 

avg. income district). The average income of the district has been collected by the CBS, using 

tax statements. It is the total income, divided by the number of inhabitants in a district. The 

racial composition of the area is operationalized as the percentage of immigrants opposed to 

the total population of a district.  

4.2.3 Denomination 

The denomination of the school is a categorical variable which consists of four levels: 

catholic, protestant, public and other. This study has chosen for these categories since the 

distribution of religious schools is heavily skewed. The catholic and protestant schools make 

up for almost 50% of the dataset, while the public schools consist of 40% of this dataset. The 

10% that is left is scattered around different denominations.  

4.2.4 Financial situation 

The financial situation of the school has not yet been taken into account in research in this 

topic. A school’s income is mainly provided by the central government and is based on a 

lump-sum system. Schools get a pre-determined amount of money for each student (€6900 for 

a primary school student and €8500 for a secondary school student, according to 

Rijksoverheid (2019). This lumpsum is thus based on the number of students, schools have 

the freedom to spend this money in the way they wish, however Rijksoverheid (2019) also 

provides money for each personnel member a school has. A school can also gain income due 



 
33 

to sponsoring activities, however there are strict regulations for sponsoring activities 

(Rijksoverheid, 2019). These limits restrict schools in the way they gain income and thus 

restricts the amount of money they can spend. DUO (2018) provides information about the 

gross residual amount of budget (‘’residual budget’’) that schools have after fulfilling their 

expenditures required by law (such as personnel costs, overhead costs and special education. 

This amount can be used for extra-curricular activities such as for example additional lessons, 

subjects or school trips. To account for school size, this residual budget is divided by the 

number of students. This information is provided on school-level.  

Besides this, DUO (2019) also provides information about the debt-ratios of school 

boards. This study has also chosen the quick ratio as an indicator for the financial situation of 

the school since this gives information about the school board’s ability to fulfil their short-

term debts. The quick ratio is calculated by dividing the cash & equivalents by the current 

liabilities. A quick ratio of one means that a school can pay its current liabilities with their 

current assets and is seen as a healthy financial situation (Kenton, 2019). To take into account 

fluctuations, the mean quick ratio of the last five years has been calculated. Both indicators, 

the residual budget and the quick ratio have been used to indicate the financial situation of the 

school.  

4.2.5 School Size 

School size has been measured by many studies as the number of students that is attending the 

school (Falch & Strom, 2005; Loeb & Reiniger, 2004; Adelsteindottir, 2004). However 

Leithwoord and Jantzi (2007) already suggest, the number of students is hard to compare 

between regions, since a school of 300 students can be a big school in the northern part of the 

Netherlands compared to the more populated western part. However since these studies 

mention that it is for example the bureaucracy and crowding that comes from a higher number 

of students and as a result causes teacher attrition, this is not a relevant problem. Therefore 

this study also uses the number of students as an indicator for school size.  

4.2.6 Class size  

To measure average class size, one normally divides the number of students by the number of 

classes. However studies that used this indicator are rather small studies (Such as Mont & 

Rees, 1996). This data is most of the times not available for bigger studies and is rather time-

intensive to measure, therefore many studies use the student-teacher ratio as an indicator for 

class size (Hanushek, 1986; Mont & Rees, 1996; Stinebrickner, 1998; Theobald, 1990; 

Schanzenbach, 2014; Kirby, Berends & Naftel, 1999). The student-teacher ratio is measured 

by dividing the total number of students by the total number of teacher FTE’s. Critic on using 
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this ratio as an indicator for class size is that it does not take into account that teacher’s not 

spend their full time on teaching, however this critic is mostly relevant for using this indicator 

on high school level, since teachers there also spend a lot of time on research (OECD, 2019). 

Besides this, as earlier mentioned, a possible interaction between class size and the percentage 

of immigrants in a district is also taken into account. 

4.2.7 Student achievement and inspection score  

In most studies student achievement has been measured by using the result of the final test for 

a primary school. In the Netherlands, the schools are free to choose any of the by the 

government approved final tests. In this dataset this means that some schools are using for 

example the well-known CITO end test, however other schools are using Route8, IEP or the 

AMN test. To account for the differences in the scaling of scores of the different end-tests, the 

results on these tests have been standardized, using Zscores. In literature, student achievement 

is sometimes seen as a proxy for school quality (Boyd et al., 2008; Hanushek et al., 2005) 

however it could be the case that schools with a higher educational quality, provides a higher 

student achievement. To test this relationship, also the school quality is taken into account. 

This is done by using the score of the school that has been given by the educational 

inspection. This score can have the following values: very weak, weak, insufficient, sufficient 

and good.  

Table 4.2 summarizes dimensions and indicators, measurement levels and their sources. 
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Table 4.2  

Dimensions and their indicators, measurement levels and sources 

Dimension Indicators  Measurement 

level 

Source 

Dependent variable    

Teacher attrition 

rate 

𝑇𝑒𝑎𝑐ℎ𝑒𝑟 𝐹𝑇𝐸′𝑠 𝑙𝑒𝑎𝑣𝑖𝑛𝑔 𝑖𝑛 𝑦𝑒𝑎𝑟 𝑋

𝑇𝑜𝑡𝑎𝑙 𝑡𝑒𝑎𝑐ℎ𝑒𝑟 𝐹𝑇𝐸′𝑠 𝑖𝑛 𝑦𝑒𝑎𝑟 𝑋
 

Scale: 1-100% Infotopics 

Independent 

variables 

   

Average income 

district 

- Avg. income per inhabitant 

of a school’s district 

Scale 

 

CBS 

Racial composition 

of a district 

(𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑊𝑒𝑠𝑡𝑒𝑟𝑛
 𝑖𝑚𝑚𝑖𝑔𝑟𝑎𝑛𝑡𝑠

+
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 

𝑛𝑜𝑛 𝑊𝑒𝑠𝑡𝑒𝑟𝑛 𝑖𝑚𝑚𝑖𝑔𝑟𝑎𝑛𝑡𝑠)

𝑇𝑜𝑡𝑎𝑙 𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠 𝑜𝑓 𝑎 𝑑𝑖𝑠𝑡𝑟𝑖𝑐𝑡
 

Scale: 1-100% 

 

 

 

CBS 

Denomination Catholic, protestant, public, other Categorical DUO 

Financial situation Quick ratio ( = 
𝐶𝑎𝑠ℎ & 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑠

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑎𝑠𝑠𝑒𝑡𝑠
) 

Gross residual budget per student 

Scale 

 

Scale 

DUO 

School size Number of students  DUO 

Class size 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑎𝑐ℎ𝑒𝑟 𝐹𝑇𝐸′𝑠
 

 DUO 

School quality Student achievement 

 

Rating of educational inspection 

(Very weak / weak / insufficient 

sufficient / good) 

Scale: Zscores 

 

Ordinal 

DUO 

 

Educational 

inspection 
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4.3 Data collection 

The data has been collected from four different sources: Infotopics, Educational Inspection, 

DUO and the CBS. At first the sample of schools was provided by Infotopics. To form the 

dependent variable (Attrition in FTE / Total FTE) data about the turnover and total FTE were 

needed. This data was gathered by extracting this from the data provided by Infotopics. 

Schools with missing data in one of these variables were dropped. Besides the data needed for 

the dependent variable, also the postal code of the schools was provided by Infotopics. 

Missing postal codes were manually searched for and added to the data. The variables that are 

used are all collected in schoolyear 2017/2018. For district variables, 2018 was used. 

 After retrieving the postal codes, these were matched with the so called ‘’district 

codes’’, this is a system which the CBS uses for labeling their district data. Each postal code 

belongs to a certain district, each district has their own district code. Matching these codes 

made it possible to match the district data to the schools.  

 Schools also have their own unique BRIN code. This is a four-digit code which 

identifies the school. The data from DUO and the educational inspection is also identified 

with the BRIN codes. The same process as described above was used to match these data, the 

BRIN codes were matched and the data from DUO was added to the schools. Some schools 

lacked BRIN codes or the BRIN code was not in the file of Infotopics. In this case the BRIN 

codes were manually searched for, if a BRIN code could not be found, the school was 

dropped from the sample. In appendix A a table is provided in which all used files are 

displayed. 

4.4 Data analysis 

This section explains how the data cleaning phase has taken place. The data cleaning has been 

done using Microsoft Excel and SPSS statistics 25. Afterwards the data analysis took place, 

this has been done using Alteryx designer 2020. The variable names for the variables that 

have been used and their descriptions are provided in table 4.3. 

Table 4.3  

Variable names and descriptions 

Variable name Description 

AttritionFTE Attrition as a % of FTE  
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Numberofstudents  Number of students  

Studentteacherratio Student to teacher FTE ratio  

Resbudgetstudent Gross residual budget per student  

Denomination The denomination of a school 

Inspectionscore The score that the educational inspection has given to a school in a 

period of four years 

FinaltestZ The Z-scores of the final test that schools conduct at the end of a 

student’s primary school time 

MeanQR5y The mean quick ratio of the last 5 years 

Percimmi Percentage of immigrants in a district opposed to the total inhabitants 

Distrincome Avg. income per income receiver in a district  

 

 4.4.1 Data cleaning 

Data cleaning deals with detecting and removing errors and inconsistencies from data in order 

to improve the quality of this data (Rahm & Do., 2000). The researcher can identify three 

basic types of oddities: missing values, outliers, and strange patterns (Van den Broeck et al., 

2005). 

 4.4.1.1 Missing values 

At first, the data provided by Infotopics was analyzed for missing values. It appeared that for 

27 schools, there was no presence of the dependent variable: teacher attrition in FTE. Besides 

this, also the presence of the postal code was analyzed, the postal code is necessary to be able 

to link the schools to data from the CBS. For schools which missed a postal code, which were 

114 schools, the researcher manually searched for the postal codes. For schools in which the 

postal code could not be received, this could be in the case of an unclear school name or in 

which it is not evident which school is meant (e.g. a school union instead of a single 

establishment), the case was deleted. This resulted in a working sample of 1039 schools. 

 Before conducting a missing value analysis, the patterns of the data were checked. It 

could be for example that missing data was filled in with a “.” or a “0” instead of a blank cell. 

This has been done by displaying tables for each variable (see table 4.4). To gain more insight 

of the missing value patterns, SPSS produced a pattern analysis. (see figure 4.2) In this figure 

it can be seen how many number of cases has a number of missing variables, it can for 

example be seen that 734 cases have no missing variables (top row). This is useful to 
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investigate specific cases which have a lot of missing variables, such as the one case shown in 

the last row. 

Table 4.4  

Frequencies and missing values 

 

 Count Mean Missing Missing% 

Denominatio

n 

Public 356    

RK 322    

Protestant 285    

Other 66    

 Missing 13   1.2% 

Inspectionsc

ore 

Very 

Weak 

0    

Weak 13    

Insufficien

t 

9    

Sufficient 959    

Good 2    

 Missing 59   5.6% 

AttritionFTE1819 1042 11.56 0  

ResbudgetStudent 1042 206.60 117 11.2% 

MeanQR5y 1042 2.93 0  

studentteachratio19 1042 17,60 12 1.1% 

Numberofstudents1819 1042 187 12 1.1% 

FinaltestZ 1042 -

.01222 

136 13.1% 

DistrIncome19 1042 24.84 176 16.9% 

PercImmi 1042 16.31 0  

 

Figure 4.2  

Missing pattern analysis 

Tabulated Patterns 

Number of 

Cases 

Missing Patternsa 

Comp

lete if 

...b 

PercI

mmi 

Mean

QR5y 

Attriti

onFT

E1819 

Numb

erofst

udents

1819 

studen

tteach

ratio1

9 

Resbu

dget 

Finalt

estZ 

DistrI

ncome

19 

736         736 

37       X  773 
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54      X X  861 

34      X   770 

7      X  X 906 

129        X 865 

27       X X 929 

8      X X X 1032 

5    X X  X X 939 

5    X X  X  778 

16    X X X X  882 

a. Variables are sorted on missing patterns. 

b. Number of complete cases if variables missing in that pattern (marked with X) are 

not used. 

 

 For categorical variables it was checked if certain text pointed out missing data, in case of 

some variables the value was “geen actueel oordeel” (no actual judgement). This textual data 

has also been converted to blank cells which was interpreted as missing data. Especially 

district income data seems to be missing, for these 176 cases the average income was not 

provided. Since this is a substantial amount compared to the total number of cases, imputation 

has been chosen to deal with these missing cases. This missing data is imputed by using 

simple linear regression, which is according to Zhang (2016) appropriate for single 

imputation with a highly correlated other variable, this was done using the multiple 

imputation technique that SPSS offers. The predictor variable that was used was the average 

housing value (WOZ waarde) in a district, this variable showed an R of .9, indicating a high 

linear relationship. A linear regression formula was created on the data which had both the 

average housing value and district income and used to predict the missing district income 

values (R² =.82, p <.000).  

 In figure 4.2 it can be seen that there is one case with twelve missing variables, this 

case has been deleted, since it was not able to retrieve the information about this case. Other 

missing data has been ignored in this phase, they seem to be missing at random and pairwise 

deletion has been used to conduct analysis with this data. 

 4.4.1.2 Outlier detection 

Besides missing data, also outliers were analyzed, this was done using the descriptives (min, 

max, range) and the QQplot of the variables (Appendix B). At first the so called “technical” 

oddities were analyzed, these are oddities which are technically not possible (van den Broeck 
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et al., 2005). This would mean for example when the percentage of immigrants was greater 

than 100%. No technical oddities were spotted. 

 When examining the QQplots further, looking for values which defer a lot from the 

diagonal line, some variables catch the eye. These variables were examined more thoroughly 

to gain more insight on these outliers. In the number of students, it strikes out that four 

schools have the same very high number of 913 students, it seems like there was a mistake in 

linking this data, since all schools belong to the same schoolboard. After re-examination with 

the original source files (Infotopics), it was indeed found that the other schools had the same 

value. To decide which cases had which values, the DUO files were checked, it seemed like 

only one case existed in the DUO file. This case was kept in this studies dataset, other cases 

were deleted. For the variable of “amount of teaching FTE” it was also possible to check 

different sources, since both Infotopics and DUO had this information. This variable is of 

importance since multiple variables are formed using this information. Outliers were detected 

using Zscores, where Zscore <3 indicated a very low value and Zscore >3 a very high value 

(Osborne & Overbay, 2004). The student to teacher ratio was also checked using ‘’common 

sense’’. This is for example when it indicates that there are more than 100 students for one 

teaching FTE. Common sense is in this case appropriate to judge a value (Aggerwal, 2015). In 

the cases where the Zscore indicated an outlier, the case was cross checked. Three different 

cases where changed during this process, where the DUO file gave a much more plausible 

value than the Infotopic file. In one case, the teacher to student ratio was exceptionally high, 

the case could not be cross-checked, so this case was removed (which is justified following 

Osborne and Overbay (2004)). 

 A disadvantage of using Zscores to detect outliers is the underlying assumption of the 

normal distribution of the dataset. In this case, the data was not normally distributed but right 

skewed, which led to only high values being detected as an outlier by this method. By looking 

at the lowest (most negative) Zscores, it catches the eye that all schools with a Zscore of 

studentteacherratio <-2 all are schools for students with special needs. These schools are 

known to have much smaller classes, where students get more attention (Smeets, 2007). These 

data points do therefore not seem anomalous. 

 Other variables were mainly checked using the detrended QQplots, see figure 4.3 for 

an example. In this example for the variable MeanQR5y (mean quick ratio for 5 years), it can 

be seen that some data points defer a lot from the rest of the points. Especially the one in the 
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top right corner. After examining these data points, the conclusion is that while some values 

may seem exceptionally high (outliers to the lower side are not found in the other variables), 

they do seem legit. This was for example also the case for the District income variable, where 

some districts had a Zscore of >8. After cross-checking these cases with their postal codes to 

the original source and other online sources, it was found that these cases were located in a 

town which is known to have a higher average income. For an extensive outlier analysis, see 

appendix B.  

Figure 4.3  

Detrended QQ plot example MeanQR5y 

 

 4.4.1.3 Data adjustments 

Adjustments to the data were also made. As earlier described, the denomination of schools 

was reduced from twelve categories into four categories. This due to the skewed distribution 

of schools into each category. To include the denomination of schools in the regression 

analysis, the variable was transformed into three dummy variables (k-1). Also the variable of 

final test scores was converted to Zscores, since different final tests were used within schools 

and the scale of these tests was different. The dependent variable AttritionFTE was log 

transformed, in section 4.4.2 this is explained more thoroughly. 

 Also the multicollinearity of the data was assessed. This was done, using a cross-

correlation matrix. This matrix can be found in figure 4.4. In the matrix it can be seen that 

there are quite a few variables which are significantly correlated with each other. It could be 

that there are problems with variables which have a high correlation between each other.. In 
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the analysis that are conducted, it should be taken into account that this could have a 

distorting effect on the outcome. 

Figure 4.4  

Cross-correlation matrix 

 Attrition 

FTE1819 

1. 2. 3. 4. 5. 6. 7. 8. 

1. Numberofstudents1

819 

-.131 1        

2. Studentteachratio19 -.003 .343** 1       

3. Distrincome19 .078* .173** .039 1      

4. Percimmi .059 .300** -.022 .041 1     

5. MeanQR5y .030 -.081** -.103** .020 -.197** 1    

6. Resbudgetstudent -.011 -.229** -.234** -.152* -.211** -.070* 1   

7. FinaltestZ -.059* .174** .100** .241* -.099** .099** -.098** 1  

8. Inspectionscore -.055 .054* .028 .020 -.019 -.016 -.010 .079* 1 

 

Note. Above correlations are all Pearson correlations *indicates p<.05, ** indicates p<.001 

 4.4.2 Model building  

In this study multiple regression analysis has been used to give insight about the relationships 

between the dependent variable AttritionFTE and the independent variables. The final sample 

after data cleaning consisted of 1036 schools. The method of building this regression model is 

stepwise regression, this method can be done forward, backward or a combination of both. In 

forward stepwise regression the model starts empty and the statistical software adds the most 

significant variables at each step. In backward stepwise regression this is the opposite, the 

model starts with all variables and the least significant variable is removed during each step. 

The inclusion or exclusion process is done using the alpha-to-enter (PIN) and alpha-to-

remove (POUT) values. The Pin value is the significance level set to decide whether the 

variable should be included in the model, the POUT value is the level set to decide whether 

the variable should be excluded from the model. The values chosen for PIN/POUT has been 

set to 0.05 and 0.15, Pennstate (2017) suggest to use these values, since a lower value makes 

it too hard for important variables to stay in the model and a higher value would include less 

important variables in the model. 
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In most cases, the method of stepwise regression would deliver the same final model 

(Pennstate, 2017). It could however be that in case of influential outliers or collinearity the 

final models differ. Therefore, this study has made use of all three methods, to ensure that 

these would have the same findings and as a result increase the robustness of these findings 

 The multiple regression model was built using 75% of the data as training set and 25% 

of the data as the test set. This split percentage was chosen based upon Roy & Roy (2008) 

which claims that a training/test split of 75/25 is sufficient. The multiple regression was built 

by using both forward and backward elimination. This technique results in the most predictive 

variables to build the model. Table 4.4 shows which variables were included in building the 

model. The regression model has been run twice, to test the possible quadratic relation of 

Number of students (as proposed by Falch and Strom (2005)).  

 The assumptions for multiple regression, as proposed by for example first Osborne 

and Waters (2002) and afterwards Williams et al. (2013) have been tested, as stated in 

appendix C. At first the assumptions of homoscedasticity and normality of the errors were not 

met. A by literature widely used and advised remedy for this is the log transformation of the 

dependent variable (Buro, 2014; Keen, 1995; Burbidge, Magee & Robb, 1988). After the log 

transformation of the dependent variable, the earlier mentioned assumptions all have been 

tested and this time have been met. Which allowed the study to run the analysis. 

 

Table 4.5  

Multiple regression model 

Dependent variable Attrition as a % of total FTE 

Independent variables X1: District avg. income 

X2: Percentage of immigrants 

X3: Dummy 1 (Catholic) 

X4: Dummy 2 (Protestant) 

X5: Dummy 3 (Other)  

X6: Residual budget per student 

X7: Mean quick ratio of 5 previous years 

X8: Final test score (as Zscore) 

X9: Number of students / (Number of students²) 

X10: Class size 

X11: Inspection score 
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X12: Percentage immigrants * Class size 

Tested model 𝐿𝑜𝑔(𝐴𝑡𝑡𝑟𝑖𝑡𝑖𝑜𝑛 𝑎𝑠 𝑎 % 𝑜𝑓 𝐹𝑇𝐸) = β1 * X1 + β2 * X2 + 

β3 * X3 + β4 * X4 + β5 * X5 + β6 * X6 + β7 * X7……  

 

4.5 Ethics 

Before presenting the results section of this study, it is a good moment to reflect on the ethical 

aspects of this study. Before the execution of this study, it was mandatory to sign a contract 

which prevents the researcher of sharing sensitive information of Infotopics to outsiders. To 

prevent unwanted data leaks and the consequences of it, the researcher took certain steps. At 

first all data is stored on the servers of Infotopics, to improve the safety of this digital 

information. Besides this, all the individual school data provided by Infotopics is anonymized. 

Most of the data that was used in this study is openly accessible data, however the data that 

came from Infotopics is not, because of this, the school names were replaced by an ID number 

to anonymize the cases.  

 All steps taken by the researcher to safely handle the data that is provided and other 

ethical aspects of this study, have been judged by the ethics committee of the University of 

Twente. They approved the ethical aspects of this study (appendix D). 
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5. Results 
Table 5.1 shows the descriptive statistics and the correlations of the used variables in the 

analysis. The statistics shown in this table are coming from the 75% training set, which has 

been used to build the regression model. The table also gives the original (untransformed) 

dependent variable “attritionFTE1819” to indicate how the log transformation possibly 

changed correlations. The table shows that the number of students is correlated with almost 

all other variables. It also catches the eye that the district variables are uncorrelated to each 

other. This chapter first shows the descriptive statistics of the training set, after that it shows 

how the regression model is formed, in the final part of this chapter the training set is 

compared to the test set. 
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Table 5.1 

Mean, standard deviations and correlations of variables 

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 
                               

1. Logattrfte1819 1.15 0.38                           

                                

2. AttritionFTE1819 18.76 17.12 .87**                         

                                

3. Numberofstudents1819 185.89 127.74 -.21** -.22**                       

                                

4. Studentteachratio19 17.57 5.74 .02 .01 .33**                     

                                

5. DistrIncome19 24.99 4.94 .04 .03 .17** .04                   

                                

6. PercImmi 16.47 14.40 .02 .02 .30** -.03 .02                 

                                

7. MeanQR5y 2.90 1.43 .03 .02 -.09* -.12** .01 -.19**               

                                

8. ResbudgetStudent 209.79 60.00 .08* .10* -.20** -.23** -.14** -.21** -.05             

                                

9. FinaltestZ -0.03 0.99 -.04 -.07* .17** .12** .23** -.11** .11** -.09*           

                                

10. Inspectionscore 3.71 1.00 .03 -.01 -.04 -.15** .02 .06 -.00 .11** .02         

                                

11. 

PercimmixStudentteacherratio 
289.37 272.39 .01 .02 .41** .39** .05 .84** -.22** -.24** -.05 -.02       
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12. Denom_3 = Catholic 0.30 0.46 -.10** -.12** .21** .06 .02 .02 -.11** -.02 .01 -.13** .04     

                                

13. Denom_4 = Protestant 0.28 0.45 -.01 -.04 -.15** -.01 -.20** -.15** .20** -.05 .01 .14** -.13** -.41**   

                                

14. Denom_5 = other 0.06 0.24 -.03 -.03 .08* .11** .06 .22** -.08* -.14** .07 .01 .29** -.17** -.16** 

                                

 

Note. M and SD are used to represent mean and standard deviation, respectively. * indicates p < .05. ** indicates p < .01.  
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5.1 Regression analysis 

A regression model has been built, using a randomly selected 75% of the data. The result of 

his regression analysis can be found in table 5.2. The PIN and Pout levels that were used were 

0.05 and 0.15 respectively. The dependent variable is the logarithm of attrition, the 

independent variables are variables 3 till 14 in table 5.1 Variable 12, 13 and 14 are dummy 

variables to account for the four categories of denomination. Stepwise regression, forward 

regression and backward regression all produced the same results, they will therefore be 

described simultaneously in table 5.2. Only variables that have a significant relationship with 

the dependent variable are displayed, standardized beta values are reported. All implications 

of the results are discussed in the next chapter. 

Table 5.2  

Results of regression model 

 Logattr1819 

Variable F & B & S 

DistrIncome19 .091* 

PercImmi .123** 

Denominatie=RK  

Denominatie=Protestant  

Denominatie=other  

ResbudgetStudent .088* 

MeanQR5y .089* 

Numberofstudents1819 -.3** 

studentteachratio19 .15** 

FinaltestZ  

Inspectionscore -.076* 

Percimmi * Studentteacherratio  

 

Adj. R Squared 

 
.084 

RMSE  .29 

   

Note: * p < 0.05, ** p < 0.01. For the dependent variable Logattr1819 all three estimation methods 

(stepwise, forward and backward) find similar results and these are presented in the first column. An 

empty cell in one of the columns indicates that within the specified PIN and POUT levels, the variable 

was not included in the model. 

 

All three methods, stepwise- (S), forward- (F) and backward regression (B) identifies seven 

statistically significant variables explaining the dependent variable. The adjusted R squared of 
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the model is 8.4% with an RMSE of .29. The variables “numberofstudents1819” and 

“studentteachratio19” seem to have the highest correlation with the dependent variable. 

5.1.1 District characteristics 

The first significant variable is the income of the district (t = 2.530, p = .012 ). This is not in 

line with H1a, since the relationship was expected to be in the other direction, where a higher 

income resulted in a lower teacher attrition. The regression showed that the relationship is a 

positive relationship. 

 The second variable which was significant was the percentage of immigrants in the 

district (t = 2.973, p = 0.003. This finding confirms the expectation of the relationship posed 

in H1b.  

5.1.2 Denomination 

All dummy variables regarding the denomination of the school are not deemed significant and 

are therefore not included in the regression model. This is in line with the expectation stated 

in H2. 

5.1.3 Financial characteristics 

The financial situation of the school was measured using two variables, the mean quick ratio 

of the last five years and the residual budget that a school had divided by the number of 

students. Both the mean quick ratio (t = 2.304, p = .022) as the residual budget for each 

student (t = 2.214, p = .027) are significant predictors of the attrition rate, both indicate a 

statistical positive relationship with the dependent variable. This is a relationship in the other 

direction than that was posed in H3. 

5.1.4 School size characteristics 

The number of students showed to be the most influential variable with a beta of .-3, this 

variable was significant (t = -6.862, p < .000) and was therefore included in the model. H4 

indicated the presence of a relationship with no specific direction, this hypothesis is 

confirmed. The quadratic number of students term has also been tested, but resulted to be 

producing less explained variance, this term has therefore not been included in the final 

model. 

 Also the student to teacher ratio has been included in the model due to its statistical 

significant positive relationship with the dependent variable (t = 3.621, p < .000). This is in 

line with the expectation posed in H5. Therefore hypothesis 5 is confirmed. An interaction 

term between this variable and the district percentage immigrants was also included, this 

interaction term was rejected by the model. 
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5.1.5 School quality characteristics 

The score on the final test which was transformed to a Zscore due to the differences in the 

final tests that are used in schools, was not found to be statistically significant (t = .219, p = 

.827). This is not in line with H6a, which states a negative relationship between the two 

variables. 

 The final variable that was included was the score of the educational inspection, this 

variable showed a significant negative relationship with the dependent variable (t = -2.037, p 

= .043). This finding confirms H6b. 

A summary of results and the confirmation or rejection of all posed hypothesis can be found 

in figure 5.1 and table 5.3. In table 5.4 a full summary of the regression model is given. 

 

Figure 5.1  

Relationships summarized 

 

 

 
Table 5.3  

Hypotheses confirmed and rejected 

Hypotheses Confirmed Rejected 

1a: A higher average income in a district results in a lower 

teacher attrition rate 

 X* 
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1b: A higher percentage of immigrants in a district will result in 

a higher teacher attrition rate 

X  

2: There is no relationship between the presence of a religious 

denomination and teacher attrition 

X  

3: There is a significant negative relationship of teacher attrition 

and the financial situation of the teacher’s school 

 X* 

4: There is a significant relationship between teacher attrition 

and school size. 

X  

5: Class size has a significant positive relationship with teacher 

attrition 

X  

6a: There is a significant negative relationship between student 

achievement and teacher attrition 

 X 

6b: There is be a significant negative relationship between 

inspection score and teacher attrition 

X  

Note: In the two cases marked by a *, a significant relationship has been found but in the other 

direction than expected. 

 

Table 5.4  

Model summary training set 

Model Summaryh 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .307g .094 .084 .34966222554 1.960 

1. Predictors: (Constant), Numberofstudents1819, studentteachratio19, PercImmi, 

DistrIncome19, Inspectionscore, MeanQR5y, ResbudgetStudent 

2. Dependent Variable: Logattrfte1819 

 

5.2 Assessing training and test model fit 

To prevent the overfitting of the regression model, the data has been randomly split into a 

training set of 75% and a test set containing 25% of the cases in the data. To evaluate the 

training and test set a prediction variable was constructed. This was done using the significant 

regression model discussed in section 5.1. The variable “Prediction Logattr” was constructed 

using the following formula: 
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𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝐿𝑜𝑔𝐴𝑡𝑡𝑟

=  1.170 − .001 ∗ 𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠1819 + 0.01

∗ 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑡𝑒𝑎𝑐ℎ𝑟𝑎𝑡𝑖𝑜19 + 0.003 ∗ 𝑃𝑒𝑟𝑐𝑖𝑚𝑚𝑖 +  .007 ∗ 𝐷𝑖𝑠𝑡𝑟𝑖𝑛𝑐𝑜𝑚𝑒19

− .11 ∗ 𝐼𝑛𝑠𝑝𝑒𝑐𝑡𝑖𝑜𝑛𝑠𝑐𝑜𝑟𝑒 + .022 ∗ 𝑀𝑒𝑎𝑛𝑄𝑅5𝑦 + .001 ∗ 𝑅𝑒𝑠𝑏𝑢𝑑𝑔𝑒𝑡𝑠𝑡𝑢𝑑𝑒𝑛𝑡 

This computed variable is then used to predict the attrition values for the test set. After this 

process, a linear regression was built for the test set, using PredictionLogAttr as the 

independent variable and the original log of attrition as the dependent variable. This process 

reveals how the training set prediction performs on the test set and reveals possible overfitting 

of the model. The results of this regression can be found in table 5.5. The predictions show a 

significant relationship with the actual attrition values of the test set (r = .244, R² = .06, 

p<.000). The RMSE is .29. 

Table 5.5  

Results of regression between predictions and test set. 

Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .244a .060 .058 .35458865331 1.750 

a. Predictors: (Constant), PredictAttr1819 

b. Dependent Variable: Logattrfte1819 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardize

d 

Coefficients 

t Sig. 

95,0% Confidence 

Interval for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) .538 .088  6.148 .000 .366 .710 

PredictAttr1819 .503 .071 .244 7.097 .000 .364 .642 

a. Dependent Variable: Logattrfte1819 
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6. Conclusion, discussion and implications 

The goal of this study was to explore which organizational factors had a relationship with 

teacher attrition. Teacher attrition is found to be an important factor contributing to the 

international problem acknowledged problem of teacher shortage. Teacher attrition and 

possible explaining factors have been analyzed using a multiple regression analysis on a 

sample consisting of 1036 primary schools in the Netherlands. The main research question of 

this study was: “Which organizational school characteristics explain teacher attrition in Dutch 

primary schools?”. Organizational factors that have been found to influence teacher attrition 

in Dutch primary schools were: district income (H1a), Percentage of immigrants (H1b), 

Financial situation (H3), School size (H4), Class size (H5) and Inspection score (H7). Two 

variables showed no relationship with teacher attrition: denomination (H2) and student 

achievement (H6). 

 The results showed that the used factors in this study only explain a small amount of 

variance in the attrition rates (Adj. R² = .084) and have therefore little predictive power on 

their own. However as Ozli (2012) for example indicates, a low R² (.05-.1) is for a study 

which goal it is to explain factors (concerning human behavior) sufficient. To evaluate the 

possible overfit of the training model, 25% of the data was holdout and used as a test model. 

The predictions of the training model produced only a slightly smaller adjusted R² of .058 

(p<.000) and both models produce a RMSE of .29, this indicates that the possible overfit of 

the training model is limited. 

6.1 Limitations 

Before discussing the findings of this study in detail, it might be necessary to shed light on 

methodological limitations. A first limitation is the geographical distribution of the sample 

(see figure 4.1). Most of the sample comes from the regions: Friesland, Groningen, Drenthe, 

Overijssel and Zuid-Holland. This is mainly the North-East part and a small part of Western 

Netherlands. For example Adriaens et al. (2018) claims that teacher shortages are quite 

different across regions in the Netherlands and it might be that the teacher attrition rates 

which result in teacher shortages are also different. As a consequence, the generalization of 

these results are to be done with caution. 
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 The second limitation concerns the possibility of time-lags in cause-and-effect 

relationships. This study looks at variables which mostly are formed in one year (except the 

mean quick ratio of 5 years). This may result in some issues concerning the internal validity 

of the results. It could be for example that in one year some variables on schools have an 

exceptionally low or high level. This study tries to counter this by having a large sample size 

of over thousand schools. It could however be that a nation-wide event such as the status of 

the economic cycle and as a result the greater alternatives to teaching distort the teacher 

attrition rates. It could also be that schools with consistently larger classes over the years, are 

prone to higher teacher attrition. This study measures class size for one year, however it could 

be that due to the presence of big classes for over three years resulted in a teacher quitting the 

job, instead of the presence of (a possible coincidental) big class in one year.  

 At last, this study did not have insight in teachers who returned back into the 

profession. For example Murnane et al. (2013) showed that between 25% and 33% of teachers 

return into the profession in subsequent years after leaving. This study is not longitudinal and 

therefore does not have information about what happens after leaving the teaching job. 

6.2 Discussion 

The analysis confirms the presence of a relationship between district characteristics and the 

teacher attrition rate of schools, this is contrary to findings in other studies such as Mont and 

Rees (1996). They argue that low district income is related to the teacher’s income and would 

made non-teaching, higher paying jobs more attractive. In the Dutch context, teachers’ 

income is only slightly different between regions. Other studies as Feng (2005) argue that 

lower income districts provide more challenging students, this argument seems more likely in 

the Dutch context. Possible explanations for differences in findings between this study and 

most US studies could be found within a difference in the US school funding system. Biddle 

and Berliner (2002) show that schools in the US are for around half of their budget funded by 

local property taxes. This system creates great differences (up to 100%) in budgets received 

per student. In the Netherlands, school funding is based mainly upon the number of students 

and the student composition. It could therefore be that poor districts in the USA show higher 

teacher attrition rates due to differences in budget spend for hiring, information and 

onboarding of new teachers (Johnson et al., 2004). However it still does not explain why this 

study finds a positive relationship between district income and teacher attrition.  
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 A possible, but not empirically funded thought could be that in higher income districts, 

the salary of the teacher (which was shown to be 0.95 of the median of all professions) was 

not sufficient enough for the cost of living. CBS (2019b) shows for example that the cost of 

living opposed to the salary is much higher in big Dutch cities, it could therefore be that 

teachers in high income districts decide to switch to better paying alternatives and therefore 

quit the profession.  

 This study seems in line with the findings of other studies regarding the racial 

composition of students, the literature all seem to agree that the higher the percentage of 

minority (or immigrant) students, the higher the attrition rates (Boyd et. al., 2005; Smith & 

Ingersoll, 2004; Kain, & Rivkin, 2004; Scafidi, Sjoquist, & Stinebrickner, 2005; Feng, 2005). 

They claim that a more diverse student composition comes with more challenges and 

therefore higher workload. This study supports this argument by a positive relationship 

between the percentage of immigrant students and teacher attrition. Additional evidence can 

be found in the multicollinearity between this variable and the outcome of the final test score 

(r = -.099*), which indicates that a more diverse racial composition of students indicate a 

lower final test score and as a result a possibly more challenging teaching job. 

 This study did not find a relationship between denomination and teacher attrition. 

Other studies (Stinebrickner in the USA; Grace and O’Keefe in multiple continents) did find a 

relationship, this could be due to differences in the religious culture of the country. The 

Netherlands has shown a decline of interest in religion since the secularization and 

“ontzuiling” (a term which indicates that people are becoming more individualistic instead of 

identified by groups) since the 1960’s (de Jong, 2007). A recent example of this is the CBS 

who found for the first time in history in 2017 that a majority of the people claims to be 

atheistic, also de Jong (2007) finds that parents base their choice for a (religious) primary 

school upon non-religious characteristics of the school. This could be the same for teachers, 

indicating that their attrition has no relationship with the religious characteristics of the 

school. 

 The financial situation of schools in relation to the teacher attrition rate has not yet 

empirically been tested in literature, however in other sectors (Gilson, 1989; Murphy & 

Zimmerman, 1993) financial distress was related to higher turnover. Besides this, it is widely 

found that budget constraints and a lack of resources causes teacher to be less satisfied about 

their jobs (Schneider, 2003; Sargent & Hannum, 2005; Woods & Weasmer, 2004). This could 
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be since schools with a lack of budget could refrain from investing in training (such as Brum 

(2007) found) or in coaching and the support of teachers. This study however found a 

relationship which indicated a positive relationship, indicating that more resources and a 

smaller debt-ratio led to higher attrition rates, this contrasts the proposed claims by literature. 

 A possible explanation for the non-confirmation of these theories it that only 0.15% of 

schools in the dataset was in financial distress (a Quick ratio of <1 according to PO Raad 

(2014) or 0.01% in the case of Onderwijsinspectie (2007) <0.75). It might be that schools 

refrain from spending money, which could result in a lack of resources for teachers. This 

claim is supported by for example Steenbeeke (2019) and research by RTL Nieuws (2018). 

They claim that a portion of schools have saved too much money over time. This study did 

not have full insight in the finances of the school and therefore future research is needed to 

indicate how the spending of schools influences the teacher attrition, a possible topic could be 

the relationship between the amount of money spent on coaching and training and teacher 

attrition. This relationship seems important, Den Brok et al. (2017) and many other sources 

claim that coaching is one of the most important factors for retainment. 

 School size resulted to be the most explaining factor of teacher attrition. However the 

relationship that was found turned out to be opposing all of the literature that was named in 

this study. Studies suggested a U-shaped relationship (Falch & Strom, 2005) or a positive 

relationship (Loeb & Reiniger, 2004). This is contrary to the negative relationship that was 

found in this study. It could be, following the reasoning of Falch and Strom (2005) that larger 

schools enables teachers more easily to move between classes and as a consequence find a 

better fit between their preferred class and themselves. However this needs to be tested to 

claim this causal relationship.  

 Furthermore, this study provides significant support for the claims done by Macdonald 

(1999) and the more recent Isenberg (2010) about the relationship between class size and 

teacher attrition. This study suggests that for each standard deviation decrease of class size, 

the attrition rate decreases with approximately 15 percent. This result seems contrary to the 

findings of Burke et al. (2013) which propose that class size is one of the least important 

factors causing teacher attrition. This study asked teachers to rank thirty factors of importance 

for staying in the classroom and indicated that class size was ranked 25th in this list. However 

to claim that this seems like a less important factor explaining teacher attrition is a rather bold 

statement. At first this study was conducted on teachers who did not (yet) have left the 

classroom and the question in this study was to indicate important factors for staying. This is 
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a different method than actually studying teachers that already left the classroom. Besides 

this, teachers indicated workload as an important factor to stay. The theory about class size 

influencing the attrition rate is based upon the increase of workload in bigger classes 

(Isenberg, 2010; Theobald, 1990). These two arguments seem to indicate the difference 

between the findings of Burke et al. (2013) and other studies, including this one. 

 School quality in literature is mainly defined as the student achievement of schools. 

All conducted studies agreed upon a positive relationship between student achievement and 

teacher attrition (Boyd et al., 2005; Boyd et al., 2008; Hanushek et al., 2005; Scafidi et al., 

2005). It is therefore quite remarkable that this study did not find a relationship. Boyd et al. 

(2005) presents possible explanations for this finding, they suggest that teachers highly differ 

in their reaction to low achieving students. Also they indicate that the relationship with 

student achievement could possibly be more explained by the student composition instead of 

actual achievement. It might be that this study did not find an effect due to the above-

mentioned arguments. 

 It is hard to relate the findings about school quality in this study, to the general 

literature. This is due to the measurement of school quality in this study, school quality was 

measured using the score given by the Educational Inspection. This score is a composite 

measurement containing multiple school aspects which are judged. Therefore a one-on-one 

comparison with other studies is not possible, since this variable has not been taken up into 

other studies (Dutch and non-Dutch). It however seems plausible that schools which perform 

better are able to retain teachers better, however a major limitation is that the direction of 

causality for this variable is hard to determine. It could be that ‘better’ schools are able to 

retain teachers better, however it could also be that schools who retain more teachers are seen 

as ‘better’ schools.  

6.3 Implications 

The results show seven antecedents (from four categories) that come forward in all of the 

performed regression analysis. These seven antecedents explain around eight percent of the 

variance of teacher attrition across schools. These results show that teacher attrition, as in 

almost all human behavior studies, is a complex multi-faceted problem. The current study 

took factors on an organizational level into account. These factors are mainly determined by 

choices of the school board and management, as opposed to individual teachers. Individual 

teachers for example only have limited decision-making influence when looking at a variable 
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as school size. Besides this the variables on a district level (such as income) can be seen as 

rather static, they can be influenced by the government, however this power is limited.  

  As earlier discussed, teacher attrition has consequences for the whole educational 

sector, this is because it is an important factor in teacher shortage (Adriaens et al., 2018; 

Ingersoll, 2001). However teacher attrition also has consequences for the school as an 

organization, by for example the cost of replacing the teacher (as discussed in section 2.2). 

These differences in interests should be taken into account when reading the implications of 

this study.  

 The district variables taken up into this study show that they influence teacher 

attrition. These variables cannot be influenced directly, since it is hard to for example change 

the racial composition of a district. The finding of this study however implicates that the 

district characteristics do have a role in teacher attrition and thus it is important for school 

boards and policy makers to address them. Currently schools are already financially supported 

based upon their student composition (which is heavily related to the district characteristics). 

This is called the “Gewichtenregeling” and means that schools with students that are hindered 

in achieving their full potential due to their background, are given more budget per student 

(Fettelaar & Smeets, 2013). This policy is currently under re-development since many 

scholars criticize the use and foundation of this instrument (Driessen, 2013, 2015 and 2017; 

IBO, 2017 & Mulder, 1996). Driesen (2017) already suggest taking the ethnic composition of 

students into account when giving more budget. The findings of this study suggest that when 

re-designing this policy, it could be worthwhile to take into account that the student 

composition also influences teacher attrition rates. As a consequence schools could therefore 

receive extra budget in this policy and use this budget for teacher coaching, with the goal of 

improving teacher retainment (since coaching is seen as important for retention).  

 Earlier in the discussion it is suggested that schools spend too little money, which 

results in a (too) good financial situation. Following this reasoning, giving extra budget alone 

to schools would not necessarily be helpful in reducing teacher attrition. This suggest that it 

might be helpful to designate specific budget in the reduction of teacher attrition, instead of 

giving it lump-sum, such as “the Gewichtenregeling”. Extra budget can be spent on for 

example programs that reduce stress, reduction of workload and increasing teacher 

satisfaction. These are all factors that are considered very important for Dutch teachers 

(Fruytier et al., 2013; Harmsen et al., 2015; Den Brok et al., 2017). 
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 Class size is a topic that has been a topic of study considerably more often than the 

other variables in this study, with mixed findings. In the Dutch context, class size has not yet 

been related to teacher attrition, however it has been a subject in studies in other topics. Many 

schools invest in decreasing their class size, while there is no empiric evidence that smaller 

classes have better performing students (Claassen & Mulder, 2011; Driesen, 2013). This study 

does however suggest that it might be worthwhile to invest in decreasing the class size. While 

class size might not influence student performance, this and other studies seem to indicate that 

class size does influence the teacher attrition rate. This can for example be explained by the 

higher workload teachers perceive in bigger classes (Isenberg, 2010). This implicates that a 

school board should also take the workload on teachers and the economic consequence of 

their departure into account when deciding (not) to reduce class size.  

 Finally, what can schools do more than the above-mentioned parts? As earlier 

discussed many policies, also on a school level, focus on attracting more teachers and 

increasing the supply of teachers. This is done with salary, attractive secondary working 

conditions or other bonuses. These financial incentives can be costly to schools, besides this, 

studies including this one show that solving only this part of staffing problems will not help in 

the end. Schools need to invest in retention of teachers as well to overcome their staffing 

problems. This can be done by for example the very practical framework “”The decade + the 

teaching career”, this framework builds upon scientific evidence and gives practical advice on 

how to design mentoring programs to retain teachers (it can be found in appendix E).  

 In the end, the overall goal should be the best education for children in the 

Netherlands, the educational system is in danger due to the increasing teacher shortage. 

Overcoming this challenge is shown to be very complex, not only the supply of teachers 

should be increased, but retainment seems like a very important topic as well. The retainment 

of teachers can not only be accomplished by the government, also schools themselves have an 

important role to play, not only to benefit their own position, but to ensure the future of good 

education. 

6.4 Future research 

This study adds to the limited body of studies on teacher attrition in the Netherlands. 

Especially large-scale empirical studies are very limited in the Dutch context of teacher 

attrition (Den Brok et al., 2017). Organizational factors have not yet been examined regarding 

this topic, most studies focused on personal- or job characteristics of teaching explaining 
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teacher attrition. The results of this study imply that organizational factors can explain a part 

of teacher attrition as well, however this is quite limited. Future studies could therefore 

combine for example the used variables in this study, such as district with more job-related 

characteristics. Besides this they may also explore possible interactions or mediating 

relationships between variables from this study and variables such as workload. An 

interesting insight would for example be if the class size is a factor in workload which results 

in teacher attrition.  

 Financial aspects of schools, variables that have not earlier been taken into account, 

provided to be of predictive value for teacher attrition. Following the earlier reasoning of 

these aspects, future studies could take into account the specific financial spending of schools. 

They could for example focus on the amount of budget invested in support, training or 

coaching of new teachers and examine this relationship with teacher attrition.  

 The relationship between the income in a district and the teacher attrition appeared to 

be, quite surprisingly, positive. This contrasts every earlier finding in literature. More research 

is needed to determine how this relationship is formed and why higher-income districts suffer 

from a higher teacher attrition rate. 

 A longitudinal study could overcome several limitations of this study. As earlier 

mentioned, this study has no information about teachers who return into the profession after a 

few years. Besides this, longitudinal studies could also take into account the time-lag of 

certain variables, where data of earlier years and cohorts provide more explanatory power 

than data of the same year. A possible research design would be to follow a certain number of 

teachers after they graduate from the PABO, after a certain number of years, the teachers who 

already left the job could be further examined. As a result this would mean that the focus of 

the study is more individual based than school based, with the possibility of explaining more 

of the teacher’s behavior. This study could potentially combine quantitative and qualitative 

measures, determining besides the correlation also causation of results, another limitation that 

some parts of this study has. 

 At last, this study used multiple regression to explain the relationships between the 

variables. While most of these relationships were based upon literature and also tested if 

otherwise, the parametric regression model might not be the best way to explain and even 

more predict the attrition rate. When the primary aim is to predict attrition rates, it might be 
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the case that nonparametric models have a higher predictive value. Further research could 

focus more upon prediction, and thereby also testing nonparametric models. 

  



 
62 

 

References 
 

 

1. Adalsteinsdottir, K. (2004). Teachers’ behaviour and practices in the classroom. Scandinavian 

Journal of Educational Research, 48, 95–114. 

2. Adriaens, H., Fontein, P., de Vos, K. (2018). De toekomstige arbeidsmarkt voor 

onderwijspersoneel. Retrieved from: 

https://www.centerdata.nl/sites/default/files/projectbestanden/de_toekomstige_arbeidsma

rkt_voor_onderwijspersoneel_po_vo_en_mbo_2018-2028_0.pdf 

3. Allensworth, E., Ponisciak, S., & Mazzeo, C. (2009). The schools teachers leave: teacher 

mobility in Chicago public schools. Consortium on Chicago School Research. 

4. Alliance for Excellent Education. 2005. Teacher attrition: A costly loss to the nation and to the 

states. http://www.all4ed.org/files/archive/publications/TeacherAttrition.pdf 

5. Arbeidsmarktbarometer po, vo, mbo. (2018). Arbeidsmarkt barometer po, vo en mbo 2018-

2019. Retrieved from: 

https://www.tweedekamer.nl/kamerstukken/detail?id=2019D52080&did=2019D52080  

6. Bakker, A. B., & Demerouti, E. (2007). The job demands‐Resources model: State of the art. 

Journal of Managerial Psychology, 22, 309–328. 

7. Barnes, G., Crowe, E., & Schaefer, B. (2007). The cost of teacher turnover in five school 

districts: A pilot study. National Commission on Teaching and America's Future. 

8. Biddle, B., & Berliner, D. C. (2002). Unequal school. Educational Leadership, 59(8), 48-59. 

9. Bloom, J. R., Alexander, J. A., & Nuchols, B. A. (1991). The Effect of the Social Organization of 

Work on Voluntary Tunover of Hospital Nurses in the United States. 

10. Bobbitt, S.A., et al. (1994). Characteristics of stayers, movers, and leavers: Results from the 

teacher follow-up survey: 1991}1992. Washington, DC: National Center for Education 

Statistics 

11. Boe, E. E., Bobbitt, S. A., & Cook, L. H. (1997). Whither didst thou go? Retention, 

reassignment, migration, and attrition of special and general education teachers from a 

national perspective. The Journal of Special Education, 30(4), 371-389. 

12. Bonhomme, S., Jolivet, G., & Leuven, E. (2016). School characteristics and teacher turnover: 

Assessing the role of preferences and opportunities. The Economic Journal, 126(594), 1342-

1371. 

13. Borman, G. D., & Dowling, N. M. (2008). Teacher attrition and retention: A meta-analytic and 

narrative review of the research. Review of educational research, 78(3), 367-409. 

14. Boyd, D., Lankford, H., Loeb, S., Rockoff, J., & Wyckoff, J. (2008). The narrowing gap in New 

York City teacher qualifications and its implications for student achievement in high-poverty 

schools (No. w14021). National Bureau of Economic Research. 

https://www.centerdata.nl/sites/default/files/projectbestanden/de_toekomstige_arbeidsmarkt_voor_onderwijspersoneel_po_vo_en_mbo_2018-2028_0.pdf
https://www.centerdata.nl/sites/default/files/projectbestanden/de_toekomstige_arbeidsmarkt_voor_onderwijspersoneel_po_vo_en_mbo_2018-2028_0.pdf
http://www.all4ed.org/files/archive/publications/TeacherAttrition.pdf


 
63 

15. Brum, S. (2007). What impact does training have on employee commitment and employee 

turnover?. 

16. Bryk, A. S., Lee, V. E., & Holland, P. B. (1993). Catholic schools and the common good. 

Cambridge, MA: Harvard University Press. 

17. Burbidge, J. B., Magee, L., & Robb, A. L. (1988). Alternative transformations to handle 

extreme values of the dependent variable. Journal of the American Statistical Association, 

83(401), 123-127. 

18. Burke, P. F., Schuck, S., Aubusson, P., Buchanan, J., Louviere, J. J., & Prescott, A. (2013). Why 

do early career teachers choose to remain in the profession? The use of best–worst scaling to 

quantify key factors. International Journal of Educational Research, 62, 259-268. 

19. Buro, K. (2014). Remedies. Retrieved from: 

https://academic.macewan.ca/burok/Stat378/notes/remedies.pdf 

 

20. Cape. (2013). Private school facts. Retrieved from: 

https://www.capenet.org/facts.html#:~:text=There%20are%2034%2C576%20private%20sch

ools,2%20of%20the%20PSS%20Report). 

21. Cascio, W., & Boudreau, J. (2010). Investing in people: Financial impact of human resource 

initiatives. Ft Press. 

22. CBS. (2017) Ruim 70 procent leerlingen naar bijzonder onderwijs. Retrieved from: 

https://www.cbs.nl/nl-nl/nieuws/2017/38/ruim-70-procent-leerlingen-naar-bijzonder-

onderwijs 

23. CBS. (2019) Woonlasten ten opzichte van inkomen niet verder gestegen. Retrieved from: 

https://www.cbs.nl/nl-nl/nieuws/2019/14/woonlasten-ten-opzichte-inkomen-niet-verder-

gestegen 

24. Cooper, J. M., & Alvarado, A. (2006). Preparation, recruitment, and retention of teachers. 

Brussels: International Institute for Educational Planning. 

25. Dalton, D. R., & Todor, W. D. (1979). Turnover turned over: An expanded and positive 

perspective. Academy of management review, 4(2), 225-235. 

26. Dalton, D.R., & Todor, W.D. 1979. Turnover turned over: An expanded and positive 

perspective. Academy of Management Review, 4 (2): 225-235. 

27. De Jong, A. (2007) TOWARDS A PARTICIPATIVE IDENTITY: CATHOLIC EDUCATION IN THE 

NETHERLANDS IN SEARCH OF A NEW APPROACH.  

28. DeFeo, D. J., Tran, T., Hirshberg, D., Cope, D., & Cravez, P. (2017). The cost of teacher 

turnover in Alaska. 

29. Driessen, G. (2013). De bestrijding van onderwijsachterstanden: Een review van opbrengsten 

en effectieve aanpakken. Nijmegen: ITS. 

30.  Driessen, G. (2015). De wankele empirische basis van het onderwijsachterstandenbeleid. De 

afnemende validiteit van indicatoren voor de toewijzing van extra middelen. Mens & 

Maatschappij, 90(3), 221-243. 

https://www.capenet.org/facts.html#:~:text=There%20are%2034%2C576%20private%20schools,2%20of%20the%20PSS%20Report).
https://www.capenet.org/facts.html#:~:text=There%20are%2034%2C576%20private%20schools,2%20of%20the%20PSS%20Report).
https://www.cbs.nl/nl-nl/nieuws/2017/38/ruim-70-procent-leerlingen-naar-bijzonder-onderwijs
https://www.cbs.nl/nl-nl/nieuws/2017/38/ruim-70-procent-leerlingen-naar-bijzonder-onderwijs
https://www.cbs.nl/nl-nl/nieuws/2019/14/woonlasten-ten-opzichte-inkomen-niet-verder-gestegen
https://www.cbs.nl/nl-nl/nieuws/2019/14/woonlasten-ten-opzichte-inkomen-niet-verder-gestegen


 
64 

31. Driessen, G. (2017). Onderzoek naar een nieuwe gewichtenregeling gewogen. Een beter 

systeem voor de toekenning van extra financiële middelen aan scholen met 

achterstandsleerlingen? GDR Educational Research Note, 30 May 2017. 

32. ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/80/2a/49/03.pdf 

33. Falch, T., & Strom, B. (2005). Teacher turnover and non-pecuniary factors. Economics of 

Education Review, 24, 611–631 

34. Feng, L. (2005). Hire today, gone tomorrow: The determinants of attrition among public 

school teachers. 

35. Feng, L. (2009). Opportunity wages, classroom characteristics, and teacher mobility. Southern 

Economic Journal, 1165-1190. 

36. Fontein, P., Kieruj, N., den Uijl, M., de Vos, K., van der Boom, E., & Vrielink, S. (2016). 

Loopbaanmonitor onderwijs [Career monitor in the education sector]. Tilburg: CentERdata. 

37. Fox, J. E., & Certo, J. (2001). Retaining Teachers Across the Professional Continuum: A 

Review of Literature. 

38. Fruytier, B., Goorhuis, L., & Montessori, N. (2013). Project aantrekkelijke scholen Deelproject 

1: Verbetering inductiefase beginnende leraren [Project attractive schools, part 1: 

Improvement of teacher induction]. Utrecht: University of Applied Sciences 

39. Garcia, C. M., Slate, J. R., & Delgado, C. T. (2009). Salary and Ranking and Teacher Turnover: A 

Statewide Study. International Journal of Education Policy and Leadership, 4(7), 1-8. 

40. Gilson, S. C. (1989). Management turnover and financial distress. 

41. Gonzalez, L. E., Brown, M. S., & Slate, J. R. (2008). Teachers Who Left the Teaching 

Profession: A Qualitative Understanding. Qualitative Report, 13(1), 1-11. 

42. Gonzalez, P. (1995). Factors That Influence Teacher Attrition. NSTEP Information Brief. 

43. Grace, G. R., & O'Keefe, S. J. (2007). International handbook of Catholic education (Vol. 2). 

Dordrecht: Springer. 

44. Guarino, C. M., Santibañez, L., Daley, G. A., & Brewer, D. J. (2004). A review of the research 

literature on teacher recruitment and retention. 

45. Hakanen, J. J., Bakker, A. B., & Schaufeli, W. B. (2006). Burnout and work engagement among 

teachers. Journal of School Psychology, 43(6), 495-513. 

46. Hanselman, P., Grigg, J., Bruch, S., & Gamoran, A. (2016). The consequences of principal and 

teacher turnover for school social resources. Family environments, school resources, and 

educational outcomes, 49-89. 

47. Hanushek, E. A. (1986). The economics of schooling: Production and efficiency in public 

schools. Journal of economic literature, 24(3), 1141-1177. 

48. Hanushek, E. A., Kain, J. F., & Rivkin, S. G. (2004). Why public schools lose teachers. Journal of 

human resources, 39(2), 326-354. 

49. Hanushek, E. A., Rivkin, S. G., & Schiman, J. C. (2016). Dynamic effects of teacher turnover on 

the quality of instruction. Economics of Education Review, 55, 132-148. 



 
65 

50. Harmsen, R., Helms-Lorenz, M., Maulana, R., & van der Grift, W. (2015). Stressoorzaken, 

schoolberoepsverlating en pedagogisch-didactisch handelen [Stress causes, leaving 

school/profession and teaching competence]. Poster presented at the annual meeting of the 

Dutch Educational Research Association, May 18–20, Leiden. Retrieved November 18, 2016 

from https://www. begeleidingstartendeleraren.nl/bsl-noord/publicaties/#ORDposters 

51. Harmsen, R., Helmz-Lorenz, M., Maulana, R., & van Veen, K. (2017). The relationship 

between beginning teachers’ stress causes, stress responses, teacher behaviour and attrition. 

Paper presented at the Annual meeting of the American Educational Research Association, 

San Antonio, Texas, April 26–May 2. 

52. Harris, D. N., & Adams, S. J. (2007). Understanding the level and causes of teacher turnover: 

A comparison with other professions. Economics of Education Review, 26, 325–337. 

53. Helms-Lorenz, M. (2014). Factsheet uitstroom van beginnende leraren [Factsheet attrition 

amongst beginning teachers]. The Hague: Ministry of Education, Culture and Science/DUO. 

Retrieved November 18, 2016 from https://www.voion.nl/downloads/ae58a97f-c569-4ebd-

9344-29539f80284b 

54. Henry, G. T., & Redding, C. (2018). The consequences of leaving school early: The effects of 

within-year and end-of-year teacher turnover. Education Finance and Policy, 1-52. 

55. Henshaw, J. M., Henshaw, J. T., & Henshaw, J. M. (2006). Does measurement measure up?: 

how numbers reveal and conceal the truth. JHU Press. 

56. Hong, J. Y. (2010). Pre-service and beginning teachers’ professional identity and its relation to 

dropping out of the profession. Teaching and teacher Education, 26(8), 1530-1543. 

57. https://escholarship.org/content/qt8295j6sx/qt8295j6sx.pdf  

58. Ingersoll, R. (2001). Teacher turnover, teacher shortages, and the organization of schools. 

American Educational Research Journal, 38(3), 499–534. 

59. Ingersoll, R. (2007). Short on power, long on responsibility. GSE Publications, 129. 

60. Ingersoll, R. M. (2003). Is there really a teacher shortage? Washington, DC: Center for the 

Study of Teaching and Policy, University of Washington. 

61. Ingersoll, R. M., & Smith, T. M. (2003). The wrong solution to the teacher shortage. 

Educational leadership, 60(8), 30-33. 

62. Ingersoll, R. M., Alsalam, N., Bobbitt, S., & Quinn, P. (1997). Teacher professionalization and 

teacher commitment: A multilevel analysis. DIANE Publishing. 

63. Ingersoll, R., Merrill, L., & May, H. (2014). What are the effects of teacher education and 

preparation on beginning teacher attrition?. 

64. Intermediar. (2018). Verdien ik wel genoeg? Docent particulier onderwijs, 25.000 euro bruto. 

Retrieved from: https://www.intermediair.nl/personal-finance/salaris/verdien-ik-wel-

genoeg-docent-particulier-onderwijs-25-000-euro-bruto  

65. Isenberg, E. P. (2010). The effect of class size on teacher attrition: Evidence from class size 

reduction policies in New York State. US Census Bureau Center for Economic Studies Paper 

No. CES-WP-10-05. 

https://www.voion.nl/downloads/ae58a97f-c569-4ebd-9344-29539f80284b
https://www.voion.nl/downloads/ae58a97f-c569-4ebd-9344-29539f80284b
https://escholarship.org/content/qt8295j6sx/qt8295j6sx.pdf


 
66 

66. Johnson, S. M., Kardos, S. M., Kauffman, D., Liu, E., & Donaldson, M. L. (2004). The Support 

Gap: New Teachers' Early Experiences in High-Income and Low-Income Schools. education 

policy analysis archives, 12(61), n61. 

67. Karsan, R. (2007). Calculating the cost of turnover. Employment Relations Today, 34(1), 33-

36. 

68. Keene, O. N. (1995). The log transformation is special. Statistics in medicine, 14(8), 811-819. 

69. Kirby, S. N., Berends, M., & Naftel, S. (1999). Supply and demand of minority teachers in 

Texas: Problems and prospects. Educational Evaluation and Policy Analysis, 21(1), 47-66. 

70. Krieg, J. M. (2006). Teacher quality and attrition. Economics of Education Review, 25, 13–27. 

71. Kurver, B., van Casteren, W., van Geel, S., Warmerdam, S., & van der Boom, E. (2012). 

Arbeidsmarktbarometer po, vo en mbo 2011/2012 [Labor market barometer, primary 

secondary and vocational education 2011/2012]. Nijmegen: ResearchNed 

72. Lagerveld, F. M. (2012). Bijzonder onderwijs: nog geaccepteerd?. De acceptatieplicht in het 

onderwijs in een ontzuilde samenleving. Research paper. Leiden, the Netherlands: Leiden 

University. 

73. Leithwood, K., & Jantzi, D. (2009). A review of empirical evidence about school size effects: A 

policy perspective. Review of educational research, 79(1), 464-490. 

74. Levy, A. J., Joy, L., Ellis, P., Jablonski, E., & Karelitz, T. M. (2012). Estimating teacher turnover 

costs: A case study. Journal of Education Finance, 38(2), 102-129. 

75. Lindqvist, P., Nordänger, U. K., & Carlsson, R. (2014). Teacher attrition the first five years – A 

multifaceted image. Teaching and Teacher Education, 40, 94–103 

76. Loeb, S., & Reininger, M. (2004). Public policy and teacher labor markets: What we know and 

why it matters. Education Policy Center: Michigan State University. 

77. Luekens, M. T., Lyter, D. M., Fox, E. E., & Changler, K. (2004). Teacher attrition and mobility: 

Results from the Teacher Follow-Up Survey, 2000–01. Washington D.C.: U.S. Department of 

Education. 

78. Macdonald, D. (1999). Teacher attrition: A review of literature. Teaching and teacher 

education, 15(8), 835-848. 

79. Marvel, J., Lyter, D. M., Peltola, P., Strizek, G. A., Morton, B. A., & Rowland, R. (2007). 

Teacher Attrition and Mobility: Results from the 2004-05 Teacher Follow-Up Survey. NCES 

2007-307. National Center for Education Statistics. 

80. McInerney, D. M., Ganotice Jr, F. A., King, R. B., Marsh, H. W., & Morin, A. J. (2015). Exploring 

commitment and turnover intentions among teachers: What we can learn from Hong Kong 

teachers. Teaching and Teacher Education, 52, 11-23. 

81. Milanowski, A., & Odden, A. (2007). A new approach to the cost of teacher turnover (Vol. 13). 

Seattle, WA: School Finance Redesign Project, Center on Reinventing Public Education. 

82. Mobley, W. H. (1982). Employee turnover, causes, consequences, and control. Addison-

Wesley. 



 
67 

83. Mont, D., & Rees, D. I. (1996). The influence of classroom characteristics on high school 

teacher turnover. Economic Inquiry, 34(1), 152-167. 

84. Muchinsky, P. M., & Morrow, P. C. (1980). A multidisciplinary model of voluntary employee 

turnover. Journal of Vocational Behavior, 17(3), 263-290. 

85. Murphy, K. J., & Zimmerman, J. L. (1993). Financial performance surrounding CEO 

turnover. Journal of Accounting and Economics, 16(1-3), 273-315. 

86. National center for education statistics: 

https://nces.ed.gov/programs/digest/d13/tables/dt13_211.10.asp 

87. OECD. (2019). What is the student-teacher ratio and how big are classes. Retrieved from: 

https://www.oecd.org/education/skills-beyond-school/48631144.pdf 

88. Orlin 2013: https://www.theatlantic.com/education/archive/2013/10/why-are-private-

school-teachers-paid-less-than-public-school-teachers/280829/ 

89. Osborne, J. W., & Overbay, A. (2004). The power of outliers (and why researchers should 

always check for them). Practical Assessment, Research, and Evaluation, 9(1), 6. 

90. Osborne, J. W., & Waters, E. (2002). Four assumptions of multiple regression that 

researchers should always test. Practical assessment, research, and evaluation, 8(1), 2. 

91. Ozili, Peterson. (2016). Re: What is the acceptable r-squared value?. Retrieved from: 

https://www.researchgate.net/post/what_is_the_acceptable_r-

squared_value/57cfcb0d3d7f4be2fb47f515/citation/download. 

92. Pennucci, A. (2012). Teacher compensation and training policies: Impacts on student 

outcomes. (Document No. 12-05-2201). Olympia, WA: Washing State Institute for Public 

Policy. 

93. PennState. (2017). 10.2 Stepwise Regression. Retrieved November 2017 from 

https://onlinecourses.science.psu.edu/stat501/node/329 

94. Pillen, M. (2013). Professional identity tensions of beginning teachers. Unpublished doctoral 

dissertation. Eindhoven: ESoE, Eindhoven University of Technology. https://pure.tue.nl/ws/ 

files/3635118/758172.pdf 

95. Posthumus, H. e.a. (2016). Herziening gewichtenregeling primair onderwijs-Fase I. Den Haag: 

CBS. 

96. Rahm, E., & Do, H. H. (2000). Data cleaning: Problems and current approaches. IEEE Data 

Eng. Bull., 23(4), 3-13. 

97. Rivkin, S. G., & Schiman, J. C. (2015). Instruction time, classroom quality, and academic 

achievement. The Economic Journal, 125(588), F425-F448. 

98. Rollefson, M. R. (1993). Teacher Supply in the United States: Sources of Newly Hired Teachers 

in Public and Private Schools. Statistical Analysis Report. US Government Printing Office, 

Superintendent of Documents, Mail Stop: SSOP, Washington, DC 20402-9328.. 

99. Ronfeldt, M., Loeb, S., & Wyckoff, J. (2013). How teacher turnover harms student 

achievement. American educational research journal, 50(1), 4-36. 

https://nces.ed.gov/programs/digest/d13/tables/dt13_211.10.asp
https://www.researchgate.net/post/what_is_the_acceptable_r-squared_value/57cfcb0d3d7f4be2fb47f515/citation/download
https://www.researchgate.net/post/what_is_the_acceptable_r-squared_value/57cfcb0d3d7f4be2fb47f515/citation/download


 
68 

100. Rosenholtz, S. J. (1985). Effective schools: Interpreting the evidence. American 

Journal of Education, 93(3), 352-388. 

101. Pennucci, A. (2012). Teacher compensation and training policies: Impacts on student 

outcomes. (Document No. 12-05-2201). Olympia, WA: Washing State Institute for Public 

Policy. 

102. Roy, P. P., & Roy, K. (2008). On some aspects of variable selection for partial least 

squares regression models. QSAR & Combinatorial Science, 27(3), 302-313. 

103. RTL Nieuws. (2017). Scholen sparen miljarden euros zorgelijk en onwenselijk. 

Verkregen van: https://www.rtlnieuws.nl/nieuws/nederland/artikel/4506656/scholen-

sparen-miljarden-euros-zorgelijk-en-onwenselijk 

104. Rumberger, R. W. (1987). High school dropouts: A review of issues and 

evidence. Review of educational research, 57(2), 101-121. 

105. RuimbaanvoorPO. (2019). Salaris leraar basisonderwijs. Retrieved from: 

https://www.ruimbaanvoorpo.nl/portfolio/salaris-leraar-po/ 

106. Sargent, T., & Hannum, E. (2005). Keeping teachers happy: Job satisfaction among 

primary school teachers in rural northwest China. Comparative education review, 49(2), 173-

204. 

107. SBO. (2010). Vertrekredenen jonge docenten in het VO [Reasons for teacher attrition 

among young teachers in secondary education]. Retrieved November 18, 2016 from 

https://www.voion.nl/ downloads/8253d61d-e147-4333-8dff-7180a7817433 

108. Scafidi, B., Sjoquist, D. L., & Stinebrickner, T. R. (2005). Race, poverty, and teacher 

mobility (Research Paper Series No. 06-51). Atlanta, GA: Georgia State University, Andrew 

Young School of Policy Studies. 

109. Schanzenbach, D. W. (2014). Does class size matter?. 

110. Scheerens, J. (1990). School effectiveness research and the development of process 

indicators of school functioning. School effectiveness and school improvement, 1(1), 61-80. 

111. Schneider, M. (2003). Linking School Facility Conditions to Teacher Satisfaction and 

Success. 

112. Schuttloffel, M. J. (2001). Catholic education. Catholic schools: Whats in it for 

teachers. 

113. Smeets, E. (2007). Speciaal of apart. Onderzoek naar de omvang van het speciaal 

onderwijs in Nederland en andere Europese landen. 

114. Smith, K. (2014, February). One a teacher, always a teacher? Examining teacher 

attrition in a Norwegian and international Perspective. Application submitted to the 

Norwegian research council, FINNUT program. Bergen: University of Bergen 

115. De Staat van het Onderwijs. (2019). De staat van het onderwijs. Retrieved from: 

https://www.onderwijsinspectie.nl/documenten/rapporten/2019/04/10/rapport-de-staat-

van-het-onderwijs-2019 

https://www.rtlnieuws.nl/nieuws/nederland/artikel/4506656/scholen-sparen-miljarden-euros-zorgelijk-en-onwenselijk
https://www.rtlnieuws.nl/nieuws/nederland/artikel/4506656/scholen-sparen-miljarden-euros-zorgelijk-en-onwenselijk


 
69 

116. Staw, B. M. (1980). The consequences of turnover. Journal of occupational Behaviour, 

253-273. 

117. Steenbeeke, L. (2019). Een op de zes schoolbesturen pot te veel geld op. Verkregen 

van: https://nos.nl/artikel/2274563-een-op-de-zes-schoolbesturen-pot-te-veel-geld-op.html 

118. Stinebrickner, T. R. (1998). An empirical investigation of teacher attrition. Economics 

of education review, 17(2), 127-136. 

119. Sutcher, L., Darling-Hammond, L., & Carver-Thomas, D. (2016). A coming crisis in 

teaching? Teacher supply, demand, and shortages in the US. 

120. Synar, E., & Maiden, J. (2012). A comprehensive model for estimating the financial 

impact of teacher turnover. Journal of Education Finance, 130-144. 

121. Theobald, N. D. (1990). An examination of the influence of personal, professional, 

and school district characteristics on public school teacher retention. Economics of education 

review, 9(3), 241-250. 

122. Van den Broeck, J., Cunningham, S. A., Eeckels, R., & Herbst, K. (2005). Data cleaning: 

detecting, diagnosing, and editing data abnormalities. PLoS Med, 2(10), e267. 

123. Vloet, A., den Uijl, M., & Fontein, P. (2017). IPTO: bevoegdheden en vakken in het vo. 

124. Watlington, E., Shockley, R., Guglielmino, P., & Felsher, R. (2010). The high cost of 

leaving: An analysis of the cost of teacher turnover. Journal of Education Finance, 36(1), 22-

37. 

125. White, P., & Smith, E. (2005). What can PISA tell us about teacher 

shortages?. European Journal of Education, 40(1), 93-112. 

126. Williams, M. N., Grajales, C. A. G., & Kurkiewicz, D. (2013). Assumptions of multiple 

regression: Correcting two misconceptions. Practical Assessment, Research, and 

Evaluation, 18(1), 11. 

127. Woods, A. M., & Weasmer, J. (2004). Maintaining job satisfaction: Engaging 

professionals as active participants. The Clearing House, 77(3), 118-121. 

 

 

 

  

https://nos.nl/artikel/2274563-een-op-de-zes-schoolbesturen-pot-te-veel-geld-op.html


 
70 

Appendices 

Appendix A: Used files as source for data 

Source Variables File 

Infotopics Attrition 
data  
FTE data 
School 
adress 

Combination of turnover of customers: OBM, OHM, OBT 

CBS District 
income data 
and 
percentage 
of 
immigrants 
in district 

CBS Wijken en Buurten 2018: 
https://www.cbs.nl/-/media/cbs/dossiers/nederland-regionaal/wijk-
en-buurtstatistieken/_exel/kwb-2018.xls 

DUO Number of 
students 
 

https://duo.nl/open_onderwijsdata/databestanden/po/leerlingen-
po/po-totaal/po-bron.jsp 

Financial 
information 
 
 

https://duo.nl/open_onderwijsdata/databestanden/po/bekostiging/r
est-swv-po.jsp 
 
https://duo.nl/open_onderwijsdata/images/financile-gegevens-per-
bestuur-po-2014-2018.pdf 
 

Student  
achievemen
t 
 

https://duo.nl/open_onderwijsdata/databestanden/po/leerlingen-
po/bo-sbo/bo-sbo-eindscores.jsp  

Educationa
l 
inspection 

School 
quality 
scores 

https://www.onderwijsinspectie.nl/trends-en-
ontwikkelingen/documenten/data-bestanden/2019/10/15/oordelen-
primair-speciaal-en-voortgezet-onderwijs-1-april-2019-versie-2 
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https://www.onderwijsinspectie.nl/trends-en-ontwikkelingen/documenten/data-bestanden/2019/10/15/oordelen-primair-speciaal-en-voortgezet-onderwijs-1-april-2019-versie-2
https://www.onderwijsinspectie.nl/trends-en-ontwikkelingen/documenten/data-bestanden/2019/10/15/oordelen-primair-speciaal-en-voortgezet-onderwijs-1-april-2019-versie-2
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Appendix B: Outlier detection 

 Count Mean Minimum Maximum 

Standard 

Deviation 

AttritionFTE1819 1043 11.57 .00 95.99 14.13 

DistrIncome19 1043 24.84 15.60 68.80 5.15 

PercImmi 1043 16.29 .92 92.62 14.21 

Numberofstudents1819 1043 187 7 913 125 

studentteachratio19 1043 17.60 .95 70.95 5.96 

FinaltestZ 1043 -.01069 -5.21032 2.64494 .99458 

ResbudgetStudent 1043 206.67 55.13 828.18 57.66 

MeanQR5y 1043 2.93 .48 17.79 1.54 
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Appendix C: Assumptions multiple regression 

• Assumption #1: The relationship between the IVs and the DV is linear.  

 

 

• Assumption #2: There is no multicollinearity in your data. Analysis of collinearity 

statistics show this assumption has been met, as VIF scores were well below 10, and 

tolerance scores above 0.2. 

Model  Collinearity Statistics  
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    Tolerance VIF 

1 Numberofstudents1819 ,733 1,365 

 studentteachratio19 ,838 1,194 

 DistrIncome19 ,924 1,082 

 PercImmi ,838 1,193 

 MeanQR5y ,941 1,062 

 FinaltestZ ,895 1,118 

 Inspectionscore ,979 1,021 

 

• Assumption #3: The values of the residuals are independent.  

 The Durbin-Watson statistic showed that this assumption had been met, as the obtained value was 

close to 2 (Durbin Watson = 1.960). 

Statistics 

Cook's Distance  

N Valid 655 

Missing 141 

Mean ,0014265 

Median ,0003854 

Std. Deviation ,00396070 

Range ,06677 

Minimum ,00000 

Maximum ,06677 

 

• Assumption #4: The variance of the residuals is constant.  
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They no sign of a linearity or whatsoever. 

 

• Assumption #5: The values of the residuals are normally distributed.  

 

The values are very close to the diagonal, thus suggesting that the residuals are normally distributed. 

• Assumption #6: There are no influential cases biasing your model.  
 

 



 
79 

Cooks distances are all low, showing no influential cases 

 

Statistics 

Cook's Distance  

N Valid 655 

Missing 141 

Mean ,0014265 

Median ,0003854 

Std. Deviation ,00396070 

Range ,06677 

Minimum ,00000 

Maximum ,06677 
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Appendix D: Ethical declaration 
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Appendix E: Practical resources for teacher retention 

Keeping quality teachers guide: 

 

Access link: 

https://www.wested.org/online_pubs/li-05-01.pdf 

 

 

https://www.wested.org/online_pubs/li-05-01.pdf
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The decade + teaching career: 

 

 

Access link: http://www.teachplus.org/sites/default/files/publication/pdf/decade-plus_final.pdf 

 

http://www.teachplus.org/sites/default/files/publication/pdf/decade-plus_final.pdf

