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This paper presents evidence that students with special needs (SN) have no impact on the 

academic achievement of their peers in primary and secondary schools in the Netherlands. We 

use nation-wide administrative panel data on all Dutch students leaving primary and secondary 

education for the years 2015-2018 and estimate student fixed effects and school fixed-effect 

models. We consistently find no effects of inclusion on students without SN: the point estimates 

are precise and the coefficients are generally insignificant and inconsistent in sign. We apply a 

conceptual framework for learning from null results to establish if these results represent a true 

null finding and conclude that the null results are robust. These results nuance recent empirical 

findings, and provide further evidence that inclusive education can be implemented without 

harming the academic achievement of students without special needs. 
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1 Introduction 

The inclusion of students with special needs in regular schools has not only been a major topic in 

education policy for the past 30 years, but also a controversial area of education research. Following the 

UNESCO Salamanca Statement in 1994, countries worldwide have adopted more inclusive education 

practices for students with special needs (SN) (UNESCO 2020). Despite this policy trend, there is 

currently no conclusive evidence of either the potential benefits or drawbacks of inclusive education for 

both students with and without special needs (Aizer 2008; Carrell and Hoekstra 2010; Figlio 2007; 

Fletcher 2010; Hanushek, Kain and Rivkin 2002; Neidell and Waldfogel 2010). Yet, recent years have 

shown increasing evidence for negative effects of the exposure to students with behavioral or emotional 

problems on the cognitive outcomes of their peers (Ahn and Trogan 2017; Balestra, Eugster and Liebert 

2020; Carell, Hoekstra and Kuka 2018; Contreras et al. 2020; Kristoffersen et al. 2015; Rangvid 2016). 

Potential mechanisms for these negative effects are that the (behaviour of) SN students cause the teacher 

to allocate relatively more time to SN students (Lazear 2001) and that SN students negatively affect the 

classroom climate (Huang, Lu and Zhu 2021). If there are indeed such negative externalities, policies 

towards inclusive education should take account of ways to compensate for these negative effects. 

However, contrary to the aforementioned results, Friesen, Hickey, and Krauth (2010) and Ruijs 

(2017) find no significant effects of the inclusion of students with special needs. Contreras et al. (2020) 

conclude the negative effect decreases or even vanishes when sufficient resources are provided. 

Hanushek, Kain, and Rivkin (2002) conclude that disabled peers may even produce achievement gains 

among students without special educational needs, though the precise underlying causes for such a 

positive relationship are not readily identified. Whereas these findings were based on specific groups of 

SN students, this paper contributes to the existing literature by identifying a more comprehensive group 

of students with SN, and by using a conceptual framework for learning from null results to establish if 

we can interpret the result as true null findings.  

First, we explore a broad group of students with SN. Previous null findings in the Dutch context 

were based only on students with diagnosed severe special educational needs with schools receiving 

substantial additional funding for their inclusion in regular classes (Ruijs 2017). However, the increasing 
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empirical evidence found for negative effects is largely based on proxies identifying (potentially) 

disruptive peers. We, therefore, select a broader group of students with SN by identifying four different 

subgroups of students with SN: students with prescribed medication for attention deficit disorder 

(ADHD), students with prescribed anti-depressants or tranquillizers, students receiving care in an 

ambulant or outpatient setting, and students receiving child custody or family supervision orders. 

Whereas there is some overlap between these students and students with diagnosed severe special 

educational needs, schools do not receive additional funding for these groups of students with SN. 

The presence of students with SN may be related to school, teacher, or student characteristics. For 

example, high-quality schools may be more able to educate students with special needs, and may 

therefore be less likely to refer students to special education. The relationship between inclusion and 

student outcomes is then biased by school quality. We circumvent these endogeneity issues by using 

two complementary empirical strategies. First, we exploit that students in secondary schools take 

different courses. This creates within-student-between-course variation in classroom composition, and 

we use student fixed effects to compare student achievement in courses with varying numbers of SN 

students. The second strategy follows a widely used approach in the literature on peer effects (Hoxby 

2000; Lavy, Paserman and Schlosser 2021) by using school fixed effects that exploit within school 

cohort-to-cohort variation in the numbers of SN students.  

The second contribution of our paper is that we apply criteria from a conceptual framework for 

learning from null results to interpret the results. We first use the criteria formulated by Jacob et al. 

(2019) to establish if we can interpret the result as a true null finding: is the estimated impact small and 

estimated with enough precision? Was the effect size realistic considering the intervention intensity? 

Further, we perform robustness checks to test for non-linear effects and the proportion instead of the 

number of SN students and another type of SN: untreated disruptive peers. Finally, we discuss the 

proximity of the outcome as a possible concern. Achievement, as measured in our study, can be seen as 

a somewhat distal outcome. It is affected by many factors, such as student ability, teacher quality, and 

school quality. We provide evidence that our design matches the conditions to find impacts comparable 

to other studies with similar outcomes and discuss potential mechanisms that may explain our null result. 

We conclude that our results meet the criteria for a true null finding. 
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Next, we use the framework to explore potential reasons for not finding a negative effect of SN 

students on their peers’ cognitive outcomes. To establish whether the findings are related to unobserved 

aspects of within-school cohort quality, we obtain additional evidence for primary education by utilizing 

neighborhood variation in the number of SN students. To address concerns about teacher quality we 

perform robustness checks on samples restricted to courses and cohorts with 30 or fewer students. After 

the methodological concerns, we explore other potential explanations of our findings related to the 

underlying mechanisms of peer effects. Potential peer effects might only be present for certain 

populations. For instance, low-achieving students might be more easily affected by classroom 

disruptions. We, therefore, check for this type of differential effects, which were also found in recent 

studies (Balestra, Eugster and Liebert 2020; Feld and Zölitz 2017). The results indicate that schools are 

not selectively referring to special education and that our results are robust to several ways of modeling 

the relation between inclusive education and the academic achievement of students without SN.  

This paper is structured as follows. Section 2 summarizes the current literature on the effects of 

exposure to students with SN. Section 3 describes the Dutch educational context. Section 4 describes 

the data and section 5 the empirical strategies. The main results are presented in section 6 and the details 

and application of the conceptual framework for learning from null results are presented in section 7. 

Section 8 concludes.  

2 Literature review 

The studies on the effects of exposure to students with SN vary in methodology and type of needs 

of SN students and, perhaps because of this, yield different results.1 Some researchers use proxies to 

identify students with externalizing problems. Carrell and Hoekstra (2010) use family violence as a 

proxy for disruptive behaviour, and find negative effects of the presence of children from troubled 

families on the reading and math scores of their peers in the US. Using a similar identification strategy 

with school-by-grade and school-by-year fixed effects, Carell, Hoekstra and Kuka (2018) find that being 

                                                      
1 A related strand of literature is on peer effects of low-achieving students. Huang and Zhu (2020) show that the 

share of students in a class who are low achievers has a significant negative impact on the academic achievement 

of regular students, Lavy, Paserman and Schlosser (2012) find significant negative effects from low achieving 

peers. Contrary, Bietenbeck (2020) documents that students who are exposed to low-achievers show long-term 

educational attainment. In this paper, we specifically focus on students with special needs.  
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exposed to children from families linked to domestic violence has long-run effects on test scores, college 

attendance, and completion and earnings as well. Figlio (2007) uses an IV strategy that exploits the 

misbehavior of boys having girls’ names to identify disruptive peers and finds that these students harm 

their peers’ mathematics achievement in the first year of middle schools in the US.  

Another often-used proxy is diagnostic information. Kristoffersen et al. (2015) identify three 

groups of potentially disruptive children from Danish register data: children with divorced parents, 

children with parents convicted of a crime, and children with a psychiatric diagnosis. They find that the 

presence of these groups lowers the reading test and math scores of their peers by about -0.02 SD in 

elementary schools. Rangvid (2016) exploits variation in the presence of SN students induced by a 

policy reform and finds that exposure to SN students returning to regular classrooms harms test score 

gains (-0.036 SD). Aizer (2008) uses the timing of ADD diagnoses to identify students with SN in 

elementary schools in the US. She concludes that the presence of students with ADD harms peers’ 

reading and math test scores before the diagnosis, but the achievement of peers improves after the 

diagnosis. Balestra, Eugster, and Liebert (2020) identify SN students in secondary schools by using the 

information on students counselled by the School Psychological Service in Switzerland. They find a 

negative effect on students’ outcomes of 0.025 standard deviation when adding one SN student to a class 

of 20. Fletcher (2010) uses a national survey of kindergartners to identify children with diagnosed 

emotional problems in the US. He exploits school-level and student-level fixed effects and finds 

evidence for negative peer effects in reading and mathematics scores. Friesen, Hickey, and Krauth 

(2010) identify disabled peers based on diagnostic categories for funding and use data on students in 

grades 4 – 7 in the Canadian province of British Columbia to investigate the peer effect on the province-

wide numeracy and reading exam scores of their non-disabled peers. They find statistically insignificant 

effects.  

Other studies proxy for disruptiveness in a different way. Ahn and Trogdon (2017) study the 

relationship between student achievement and the exposure to (severe) peer delinquency in North 

Carolina middle schools, using offenses recorded in the administrative data. They find a negative effect: 

a 10% increase in the exposure to “major” incidents is associated with 0.06 standard deviation in math 

score. Neidell and Waldfogel (2010) use a particular form of education (preschool) instead of 
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characteristics to examine peer effects in early education in Washington. They estimate value-added 

models and find significant and robust spillover effects from preschool on math and reading outcomes. 

Ohinata and Van Ours (2013) analyze how the share of immigrant children in the classroom affects the 

educational attainment of native Dutch children and find no strong negative spillover effects.  

Some studies focus on students with diagnosed severe special educational needs. Contreras et al. 

(2020) use administrative data from Chile to identify students who are diagnosed with special 

educational needs. Using fixed-effects models at school-, student-, and time level, they find that having 

a classmate with SN is associated with a small negative effect on standardized test scores. During the 

policy change that increased resources for special educational needs, this effect decreased or became 

slightly positive. Ruijs (2017) uses diagnosed severe special educational needs to identify special 

educational needs students in primary and secondary education in the Netherlands and finds no effect 

on academic achievement. Horoi and Ost (2015) use the diagnosis of an emotional disability to proxy 

for disruption. They find that in public schools in North Carolina some teachers’ value-added to math 

and reading scores of non-disruptive students is penalized because of disruptive students.  

To summarize, the picture that emerges from the literature is that the presence of students with 

special educational needs, especially students with behavioural problems, negatively affects the 

academic achievement of their peers without special needs. This may be caused by distraction because 

of problematic behaviour or the need for teachers to divert their attention to students with special needs 

(Gottfried 2014).  

However, several studies do not find negative effects caused by special needs students (Contreras et 

al. 2020; Friesen, Hickey and Krauth 2010; Ruijs 2017). Remarkably, these three studies all took place 

in education systems that provide specific and substantial additional funding to students with special 

needs. Although we cannot directly investigate whether it is the additional funding that mitigates 

potential negative effects, we can increase our understanding of peer effects of special needs students 

by focussing again on special needs students in the Netherlands. Where Ruijs (2017) focuses on students 

with severe and diagnosed special educational needs, for whom schools receive additional funding, we 

shift the focus to broader groups of students with special needs. Whereas there is some overlap between 

these students and students with diagnosed severe special educational needs, schools do not necessarily 
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receive additional funding for these students. It is interesting to investigate whether these students affect 

the academic achievement of their peers differently.  

 

3 The Dutch context 

3.1 Primary and secondary education in the Netherlands 

The Dutch school system gives parents wide freedom of choice and all schools are completely 

publicly funded.2 The government funding of schools is to a large extent dependent on student numbers, 

in which money follows the student. In 2020, the nationally determined average was €7.400 per student 

in primary education and €9.100 per student in secondary education (Ministerie van Onderwijs, Cultuur 

en Wetenschap 2020). Schools can be awarded additional funding for children from disadvantaged 

backgrounds. The extent of the additional funding in primary education is based on five criteria, 

including the educational level of both parents and the mother’s country of origin. In secondary 

education, the additional funding is based on neighborhood characteristics. 

 

[Insert figure 1 here] 

 

Dutch primary education starts at age 4 and lasts until age 12. Students are generally educated 

by one or two teachers for an entire school year. At the end of primary education, students have to take 

a final test to determine their mathematics, Dutch, and comprehension skills. The result of this 

standardized final test and the recommendation of the primary school teacher determines which track a 

student takes in secondary education. We consider the final test score as a measure of student 

performance in primary education. Some pupils in the participating schools are exempted from the test, 

like pupils with special needs or students who are likely to attend special education. As schools have 

some discretion in deciding which students are exempted within the general regulations, they can choose 

                                                      
2 Private education is virtually non-existent: less than 1% of the students attend a private school  (Inspectorate of 

Education, 2021).  
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to exclude bad-performing students, which is why student-level final test participation is considered as 

an outcome besides the final test score. 

The Dutch secondary school system is highly tracked. It distinguishes three academic ability 

tracks, illustrated in figure 1. Schools can offer one or more tracks. The basic track (pre-vocational 

secondary education [in Dutch abbreviated as vmbo]) prepares students for vocational training and lasts 

four years. Within the pre-vocational track are three different levels, each giving access to different 

levels of vocational education programs. We denote them by the numbers I to III, with I being the lowest 

level. The middle track (senior general education [in Dutch abbreviated as havo]) takes five years and 

gives access to higher professional education. The advanced track (vwo, pre-university education [in 

Dutch abbreviated as vwo]) takes six years and gives access to university education. Depending on 

student achievement and school policies, students can switch tracks during secondary education or they 

can decide to take a higher track after first graduating from a lower track. In the second half of secondary 

education, students choose their exam subjects. Several exam subjects are clustered in a specialization, 

such as “Economics and society”, other subjects are obliged for all students and some subjects can be 

freely chosen. The number of the freely chosen subjects is limited but always more than one. This 

implies students follow different subjects with different classroom peers, whichallows us to exploit this 

feature for within-student-between-course variation.  

 

3.2 Inclusive education 

In the Netherlands, special schools coexist next to inclusive education. In 2018, 2.1% of the 

students in primary education and 3.7% of the students in secondary education attended special 

education schools (Inspectorate of education 2020). A reform in 2014 abolished the pupil-bound budget, 

which students with severe special educational needs could receive to be mainstreamed in regular 

education schools. Instead of this national centralized system, regional alliances became responsible for 

organizing a comprehensive system of facilities for pupils who need extra support. There are 77 regional 

alliances for additional support in primary education and 75 for additional support secondary education. 

One of the objectives of this policy is to allow as many pupils as possible to go to a mainstream school. 
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Special education schools should remain available for those who need it: students with severe special 

educational needs. Despite these objectives, the share of students attending special education seems 

stable. After an initial decrease, the percentage of pupils in special (secondary) education is slowly 

growing since 2016 (Inspectorate of education 2020) and reached in 2022 the same level as it was when 

the reform was implemented (Inspectorate of education 2022).  

  

4 Data 

4.1 Students with special needs  

For primary and secondary education we exploit student-level data from Statistic Netherlands 

(CBS) and the Education Executive Agency of the Dutch Ministry of Education, Culture and Science 

(DUO). To identify students with special needs, we use proxies identifying externalizing or internalizing 

behavioural problems, emotional problems, or a dysfunctional family situation as observed in the data 

from Statistics Netherlands.  

The data include information on the entire Dutch population about the type of medication that is 

prescribed by doctors, the type of indicated psychological youth care, and whether a child is supervised 

under child protective services. The data also include school identifiers and socio-economic background 

information about pupils and their parents.  

We identify four different subgroups of students with SN. First, we study students with 

externalizing behavioural problems by using information on which students use psychostimulant 

medication for treating externalizing behaviour problems, such as ADHD, in the current school year. 

Second, we study students who use prescribed medication for internalizing problems, like anti-

depressants or tranquillizers.3 This identifies a group of students with emotional and potential 

behavioural problems, such as social withdrawal. In the third group, we use receiving psychological 

youth care in an ambulant or outpatient setting as a proxy for special needs. This is a broader group of 

                                                      
3 The ATC4 classification codes are psychostimulants, agents used for ADHD and nootropics (N06B) for 

externalizing behavioural problems, and antidepressants (N06A)  and anxiolytics (N05B) for internalizing 

behavioural problems.    
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potentially disruptive and emotionally unstable peers as the legal reasons to be indicated for this care 

vary from mild psychosocial problems to drug abuse (CBS 2018). Fourth, we use child custody and 

family supervision orders, which are far-reaching measures ordered by a judge. On the grounds of the 

Dutch Civil code4 a minor can be placed under supervision by the juvenile court “if he is growing up in 

such a way that his moral or spiritual interests or his health are at serious risk, and other means to avert 

this risk have failed or are expected to fail”. Hence students under supervision’ are likely to have suffered 

from a severe situation that was a developmental danger for them. 

Table 1 and 2 report descriptive statistics on the four groups of SN and non-SN students in primary 

and secondary education, combined with information from the government organization that finances 

schools and administrates educational data (DUO), described in the next paragraphs. It shows that in 

primary and secondary education disruptive peers in regular classrooms are more often male (72 and 

66%) compared to non-SN students (48 and 49%). This is expected, as ADHD is relatively more 

common among boys (Aizer, 2008). Also, disruptive peers are more often Dutch and from higher 

educated parents. There are more peers under supervision order with (one of their) parents with a non-

western migration background5 and with additional funding based on expected educational 

disadvantage. This is as expected, as the funding is based on parental education and migration 

background.  

Further, the tables illustrate that students with SN in primary education are somewhat older than 

students without SN (for example 11.15 for disruptive students and 11.02 for non-disruptive students). 

Whereas there are some differences in background characteristics between the different groups of SN 

students, the differences in age, test participation, and test scores in primary education illustrate that 

students with SN have more difficulties in their school careers. Before 2014, inclusive education was 

facilitated by a pupil-bound budget to fund additional support to educate children with severe special 

educational needs in regular classrooms. The table shows there is a higher share of students in the 

                                                      
4 Article 1:254, a minor can be placed under supervision by the juvenile court “if he is growing up in such a way 
that his moral or spiritual interests or his health are at serious risk, and other means to avert this risk have failed or 

are expected to fail” 
5 Turkey or a country in Africa (save Indonesia and Japan) or Latin America 
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different groups of SN in primary and secondary education who received this ‘backpack funding’ 

compared to the non-SN groups.   

 

4.2 Data primary education 

For primary education, data from the nation wide test is available on all Dutch students in 2015, 

2016, 2017, and 2018. The purpose of this nation wide test is to track children in to secondary education 

levels6. The data are provided by the government organization that finances schools and administrates 

educational data (DUO). The data include information on final test scores and student background 

characteristics, such as gender, ethnicity, and student zip code area. The final test scores are standardized 

for ease of interpretation. As described earlier, not every student of a school participates in the final test. 

Table A.1 shows that non-SN students who don’t take the final test are less often from a Dutch 

background and slightly older. This school dependent selection of participating students illustrates the 

relevance of including final test participation as an outcome measure in our main analyses.  

Table 1 reports descriptive statistics on the number of (SN) students and the number of (SN) 

students per school cohort in primary education. By including 5240 schools the data covers around 70 

percent of all the Dutch schools for primary education. The four SN groups differ in size, 55207 students 

with youth care and 18128 disruptive peers being the most prevalent and 611 peers with emotional 

problems and 4011 peers under supervision being less prevalent.   

 The final rows of table 1 show the means and standard deviations of the number of primary 

school students with and without SN per school leaving primary education in the same year (cohort). 

The average cohort size is 39.6 and the average number of SN students per cohort ranges between 0.3 

and 4.5, dependent on the type of special needs. In our analyses, we focus on the number of SN students 

per school cohort, for both practical and substantive reasons. Practically, our data do not allow us to 

identify the exact classes within schools but do allow us to identify cohorts. Substantively, students and 

                                                      
6 Since 1940, most schools used the ‘cito toets’ as final test (85%). When it became mandatory to have a final test 
in primary education in 2015, more providers entered the marked and five tests were approved by the minister. 

Even though there are quality criteria, the results of the new tests are not comparable over time and between tests 

as they differ in standardization and were not validated in a similar way (CPB 2019). In this study, we therefore 

focus on schools that take the ‘cito toets’ (around 70 percent of all the Dutch schools for primary education). 
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teachers may not be randomly allocated to classes within cohorts, which may create bias. When students 

with special needs are educated by better teachers, for example, the estimated coefficients may be 

smaller than the actual effects. By focussing on the cohort level, the results can be interpreted 

unambiguously based on the within-school-between-year variation in SN students. Yet, it is conditional 

on the notion that schools may mitigate potential negative effects by selective assignment of teachers to 

SN students. Therefore, we also perform a robustness check on smaller school cohorts in Section 7, in 

which we are more certain that the student with SN is present same class. 

  

[Insert Table 1 here] 

 

4.3 Data secondary education 

For secondary education, administrative data on all Dutch students taking secondary school exams 

in 2015, 2016, 2017, and 2018 are used. The data from the Education Executive Agency of the Dutch 

Ministry of Education, Culture and Science contain exam grades for each subject for each student and 

the background characteristics gender, age, and ethnicity. We merge the data with data on parental 

education from Statistics Netherlands. To facilitate interpretation, exam grades are standardized within 

school tracks. If a student is in the sample twice because of failing the exams the first time or attaining 

a higher school track (7% of the observations), each observation is treated as a separate entry. Since 

students get educated within their school track, we define a school cohort as students in the same track, 

in the same school, in the same year. We summarize the data from the different tracks within schools to 

“all tracks”.  

In contrast to table 1 with the descriptive statistics for primary school, table 2 shows that in 

secondary education compared to students without SN, there are more girls with SN with medication 

for emotional problems (73% versus 50%) an youth care (58% versus 49%). There are fewer students 

with a non-western background who receive youth care. Again, disruptive peers in regular classrooms 

are compared to non-SN more often male, Dutch, and from (highly) educated parents.  
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In level I of the pre-vocational track of secondary education, students with an average intelligence 

quotient but learning disabilities can (temporarily) receive extra educational care, for example, attend 

smaller classes or receive homework assistance. The table shows there is a higher share of students who 

receive this extra educational care in the different groups of SN students. Together with the higher share 

of backpack funding, we assume the students with SN have more difficulties in their school careers. It 

might seem surprising that three types of SN students have slightly higher exam grades than students 

without that specific SN. This may be explained by secondary schools assigning SN students to a school 

track that is lower than their ability. The Dutch Inspecorate of Education (2022) demonstrates that 

students with special needs are more often in a lower track in year 3 of secondary education than 

indicated by their primary school advice than students without special needs. Additionally, students with 

special needs more often receive a school track advise that is lower than their ability as indicated on the 

final test in primary education compared to students without special needs. In primary education, where 

students are not tracked, SN students score lower than non-SN students.  

The final rows of table 2 show the means and standard deviations of the number of students with 

and without SN for all tracks per school cohort. The average cohort size is 99.7 and the average number 

of SN students per cohort ranges between 0.4 and 7.7, dependent on the type of special needs.  

 

[Insert Table 2 here] 

5 Empirical strategy 

5.1 Student fixed effects 

There are several endogeneity concerns in estimating the peer effects of SN students on the academic 

achievement of students without SN. The prevalence of SN students in a school is potentially 

endogenous and may be related to the quality of the school. Weaker schools may have more problems 

educating SN students and could be more likely to decide to reject a SN student Or vice versa, strong 

schools could have more applications and have fewer incentives to keep students in regular education. 

To address these endogeneity concerns, we use two main identification strategies.  
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The first main strategy is exclusively for secondary education and is based on the fact that 

secondary school students are free to select different courses within the secondary school program. Each 

course has its exam. As such, the class composition can vary per course. We exploit this within-student-

between-course variation in the number of SN students using student fixed effects. The first strategy 

evaluates student achievement in courses with varying numbers of SN students.  

𝑦𝑖𝑐𝑙𝑠𝑡 = 𝛿1𝑆𝑁𝑐𝑙𝑠𝑡 + 𝑊𝑐𝑙𝑠𝑡′ 𝛾1 + 𝐶𝑟𝑠1,𝑐𝑙 + 𝜁1,𝑖 + 𝜀1,𝑖𝑐𝑠𝑡 
 

(1) 

Here, 𝑦𝑖𝑐𝑙𝑠𝑡 denotes the standardized exam grade of student 𝑖, for course 𝑐, in track 𝑙 in school 𝑠 in year 𝑡. 𝑆𝑁𝑐𝑙𝑠𝑡 indicates the number of students with special educational needs in course 𝑐 in track 𝑙 in school 𝑠 in year 𝑡, which makes 𝛿1 the parameter of interest. 𝑊𝑐𝑙𝑠𝑡′
 is a vector of peer characteristics such as 

the percentage of boys in course 𝑐 in track 𝑙 in school 𝑠 in year 𝑡. 𝐶𝑟𝑠1,𝑐𝑙 are the course- and track fixed 

effects, which include general differences in performances between course and tracks. 𝜁1,𝑖 are the student 

fixed effects, picking up general differences between students, for example, ability. Then, 𝜀1,𝑖𝑐𝑙𝑠𝑡 is an 

individual course-specific error term. As we estimate this equation for each subgroup of SN students, 

the non-SN students in the sample are defined by not having the specific SN of the subgroup we estimate. 

As the number of students without that specific SN differs over the subgroups, the number of students 

in the regressions differ as well.  

This strategy solves several potential selection problems. The student fixed effects capture all 

student constant characteristics and the characteristics of the school and course. What remains is 

variation in exam grades within students between different courses. This strategy will uncover whether 

these differences are systematically related to the number SN students in a course. What is important 

here, is that the number of SN peers is not constant within individuals. Figure A.1 illustrates that the 

number of SN students indeed varies within students. The figure displays the frequencies differences 

between the maximum and the minimum number of students with special needs in a course. When the 

difference is 0, there are either no students with SN in any of a students’ courses, or the number of SN 

students is constant over all the courses.The figure shows that the two most prevalent subgroups 

(disruptive peers and peers with youth care) have the most variation, where as in the two less prevalent 
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subgroups there are more students with zero variation. The identifying assumption in this strategy is that 

the prevalence presence of SN students in a course is random within individuals: students should not 

select into courses because of (avoiding) certain peers. Given the importance of course choice for future 

education and employment possibilities, this is very likely. 

 

5.2 School fixed effects  

While the student fixed effects strategy works for secondary education, there is no within-student-

between-course variation in primary education, as class composition is constant across subjects. To 

identify the effect the within-school-between-year variation in the numbers of SN students is exploited. 

We use the following specification to estimate the school fixed effects: 𝑦𝑖𝑠𝑡 = 𝑋𝑖𝑠𝑡′ 𝛽2 + 𝑃𝑠𝑡′ 𝛾2 + 𝛿2𝑆𝑁𝑠𝑡 + 𝜇2,𝑠 + 𝜈2,𝑡 + 𝜀2,𝑖𝑠𝑡 (2) 

 𝑦𝑖𝑠𝑡 indicates achievement of student 𝑖 in school 𝑠 in year 𝑡. 𝑋𝑖𝑠𝑡′
 is a vector of individual students 

characteristics, such as ethnicity and parental education. 𝑃𝑠𝑡′
 is a vector or peer characteristics in school 𝑠 in year 𝑡 such as the percentage of boys. 𝑆𝑁𝑠𝑡 denotes the number of SN students in school 𝑠 in year 𝑡, which makes 𝛿2 the parameter of interest. 𝜇2,𝑠 are the school fixed effects which will pick up time-

invariant differences between schools, 𝜈2,𝑡 indicates the year fixed effects and 𝜀2,𝑖𝑠𝑡 is an individual-

specific error term. We assume 𝜀2,𝑖𝑠𝑡 to be exogenous apart from school and year-fixed effects. Again, 

as we are interested in the effect of the different groups of SN students, the specific SN group is dropped 

from the sample. Since the school fixed-effect strategy exploits year-to-year variation in the number of 

SN students, the number of SN students must differ between cohorts in the same school. Figure A.2 

shows the difference between the maximal and minimal number of SN students per cohort within 

schools and the number of schools for primary and secondary education with this difference.  

The school fixed effects strategy only picks up time-invariant differences between schools. The 

outcomes may be explained by unobserved school factors related to the changes in the number of SN 

students over time. Equation 3, therefore, includes a school-specific linear time trend, containing the 
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predicted values of the number of SN students in a school(track) in a certain year. We estimate this by 

using a linear trend through the actual number of SN students in the different years.  𝑦𝑖𝑠𝑡 = 𝑋𝑖𝑠𝑡′ 𝛽3 + 𝑃𝑠𝑡3′ 𝛾3 + 𝛿3𝑆𝑁𝑠𝑡 + 𝜃3𝑃𝑅𝐸𝐷𝑆𝑁𝑠𝑡 + 𝜇3,𝑠 + 𝜈3,𝑡 + 𝜀3,𝑖𝑠𝑡 (3) 

 

The potential for non-random assignment of SN students to classes within schools introduces 

endogeneity concerns (e.g. if SN students are more likely to be assigned to high-quality peers and/or 

teachers). The school fixed strategy addresses this by exploiting within-school between-year variation. 

The identifying assumption then is that the presence of SN students in cohorts is unrelated to changes 

in overall peer and/or teacher quality. The balancing tests in table A.2 yield support for this. Out of the 

140 estimated coefficients, 6 turn out significant at the 5% level, which concurs with what can be 

expected by chance. Further, the magnitude of these differences is very small. For example, when 

looking at primary education, boys have, on average 0.019 fewer peers with youth care in their cohort. 

When testing for joint significance by regressing the proportion of SN peers on gender, age, migrant 

background, and disadvantaged neighbourhood, we cannot reject the null hypotheses that these 

coefficients are jointly zero. Hence, once controlled for school fixed effects, the within schools cohort-

to-cohort variation in the percentage of SN students is not associated with observed characteristics of 

students without SN.  

6 Main results  

Table 5 shows the main results from our baseline estimations of students fixed effects models and school 

fixed effects models with and without a school-specific time trend in the number of SN students. Each 

column represents a different group of students with SN. These results indicate that the number of SN 

students in the course or cohort is unrelated to a students’ exam grade in secondary education and test 

score and test participation in primary education.  

Out of the 28 estimated coefficients, there are two coefficients significant at the 5% level, one 

positive and one negative. As we perform multiple tests, this concurs with what we would expect to find 

by chance (type I error) when all null-hypotheses would be true. When accounting for multiple testing 
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with the Bonferroni-Holm method, the null hypothesis cannot be rejected for any of the 28 estimated 

coefficents. 

Further, the practical relevance of the coefficients is low. The positive one is 0.002 sd for peers 

with Youth Care in the student fixed-effect strategy. The other (and largest) one is -0.034 sd of the final 

test score in primary education and only found for peers with emotional problems in the model including 

the school-specific time trend. The rest of the estimates are statistically insignificant and very small.  

 

[Insert Table 3] 

 

7 Robustness checks 

Jacob et al. (2019) propose a conceptual framework for defining and interpreting null results and 

suggest a method for systematically examining a set of potential reasons for observing null findings. 

They define a null result as one in which the estimated impact is both small and has a tight confidence 

driven by enough precision. Next, when interpreting null findings they suggest considering several 

factors, for example, whether the expectations were realistic, based on what was known about the 

intensity of the intervention. When taking these factors into account and the result is considered truly 

null, they suggest researchers must explore potential causes of the findings. We use these criteria from 

Jacob et al. (2019) to determine if we can interpret the main results presented in the previous paragraph 

as a true null finding. First, according to this framework the expected size of the estimated effect is a 

factor to consider when designing a study. We compare if our intervention intensity is a least equal to 

other studies where negative effects were found (section 7.1). Second, we test for non-linear effects and 

test the main results on proportion instead of the number of SN students as a robustness check (section 

7.2). Finally, we address the interpretation concerns resulting from the so-called proximity of the 

outcome by discussing less distal outcomes than peers’ cognitive outcomes (section 7.2).  

 After this, we use the framework to explore potential reasons for not finding a negative effect 

of SN students on their peers' cognitive outcomes. We perform robustness checks utilizing 

neighbourhood variation in the number of SN students, restrict our samples to courses and cohorts with 
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30 or fewer students, explore heterogeneous effects and investigate whether the results are robust to 

other definitions of SN students. 

 

7.1  The expectation of impact and effect size 

To consider if the null result is truly null, one of the criteria of the framework is to compare 

expected or estimated impacts to other programs to determine what might be reasonable to expect. In 

our fixed effect model with panel data, we apply this criterion by comparing our results to that of similar 

studies. Table 4 gives an overview of the findings of recent studies. The table illustrates that the selection 

of the different groups of SN students is comparable with previous studies. Our proxies cover a broad 

group of SN students with emotional or behavioural problems. The type of intervention is similar, as the 

intervention is the adding of SN students to the class. Our point estimates are mostly above (closer to 

zero) the upper bounds of the confidence intervals estimated in these studies, supporting that our results 

are indeed less negative.  

In the studies in table 4, the class size – when known and part of the estimate – is between 20 and 

25. In the Netherlands the class size is on average 24 in primary education and on average between 21 

and 27 in secondary education, depending on the track and course. In all of these studies, the outcome 

is a measure of academic achievement, such as (final) test scores in math or reading. We use comparable 

standardized final test scores in primary education and exam scores in secondary education. As we use 

data on all Dutch students leaving primary and secondary education from 2015 until 2018 (table 1 and 

table 2), our sample is sufficiently powered to detect even small effects of SN students on their peers. 

Based on a comparison of sample size, the definition of SN, the type of intervention, and the design we 

conclude it is realistic to assume that if there was an impact, our empirical estimation strategy would be 

able to find it.  

 

[Insert Table 4] 
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7.2 Non-linear effects 

In the main results, we estimate the impact of an additional SN student on the academic 

achievement of their peers. However, there may be non-linear effects, such as a tipping point with 

negative effects after including a few SN students. We, therefore, check whether the null finding is 

robust to non-linearities by separately estimating the effect of the presence of one, two, three, four, and 

five or more SN students. Figures 2 and 3 show the results from school fixed effects models and final 

test scores in primary education and exam grades in secondary education. Figure A.2 and A.3 present 

results of final test participation in primary education and the student fixed effects models in secondary 

education. 

 

[Insert Figure 2 here] 

 

[Insert Figure 3 here] 

 

In most panels, the estimates are comparable: the results are not significantly different from zero 

and the results do not systematically indicate that the effects are more or less negative when including a 

larger number of SN students. As there are fewer schools with a large number of SN students, the 

confidence intervals get wider and the estimates less precise. In some cases, for students with emotional 

problems in primary education, for instance, the number of schools with three or more students with 

emotional problems is too small to estimate the effects. Overall, we conclude there is no evidence for 

non-linear trends that explain overall null results. 

 In some papers, the impact of SN students on their peers is measured by using the proportion of 

SN students related to class size (e.g. Balestra, Eugster and Liebert 2020; Carrell, Hoekstra and Kuka 

2018) As a robustness check, table A.3 shows our main results, using proportion (percentage) of SN 

students instead of a number as intervention. Again, no significant effects are found at the 1% level. 

  



20 

 

7.3 The proximity of the outcome to the intervention  

The proximity of the outcome can pose a concern in the context of this study if the mechanism 

that drives our null results is that the outcomes that we evaluate are too distal from the actual effects. In 

this case, potentially negative effects on more proximal outcomes may be suppressed by other 

mechanisms.  

We investigate the effect of SN students on their peers’ cognitive outcomes. As shown in table 6, 

academic achievement is a widely used outcome in peer effect studies (Ahn and Trogan 2017; Balestra, 

Eugster and Liebert 2020; Carrell, Hoekstra and Kuka 2018; Contreras et al. 2020; Kristoffersen et al. 

2015; Rangvid 2016), and these studies generally do find negative effects of including SN students. We, 

therefore, conclude that it is unlikely that our outcome measures are too distal to pick up on potential 

negative effects.  

An interesting alley for further research is the impact of special needs students on teachers. 

Teachers play a crucial part in the interaction between students in class dynamics. When teachers are 

compensating for potential negative externalities of students with SN, the presence of SN students may 

not affect the achievement of peers but may affect teacher workload. Indeed, since the Dutch policy 

reform, a majority of teachers report an increase in work stress (Smeets, Ledoux, and Van Loon-Dikkers 

2019). Ultimately, work stress could lead to sickness absence or (propensity) to leave or burnout. A 

more proximal outcome could therefore be the teacher’s well-being, work stress, or maybe even 

turnover. Unfortunately, these data are not available at the cohort level.  

 

7.4 Unobserved factors related to within-school cohort quality 

So far, we’ve established that our research design is quite similar to other studies and that it is unlikely 

that our null results can be explained by non-linearities or being underpowered. In the next paragraphs, 

we explore some methodological factors that may explain the null results.  

A possible unobserved factor related to the presence of SN students is within-school cohort 

quality. In the school fixed effects strategies, we assume teachers and principals do not take 

characteristics of the whole cohort into account in their placement decision. However, SN students might 
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be more easily referred to special education when the general quality of the school cohort is lower. The 

estimates could then be biased as we might find no effects of the presence of SN students, while the 

achievement of inclusive cohorts might have been better without the presence of SN students. In 

secondary education, we account for this concern by using the student fixed effects strategy.  

In primary education, this is not possible, as the class composition does not vary per course. We, 

therefore, perform a robustness check by using a strategy that does not depend on within-school cohort-

to-cohort variation but exploits neighbourhood variation in the number of SN students instead. We 

assume the presence of an additional SN student in a district to be exogenous: parents are not likely to 

move because of the presence of an additional SN student in the neighbourhood. Further, schools cannot 

influence the number of SN students in their locality, but most primary school students go to a school 

in their 4-digit post code area (Ruijs 2017).7 

This strategy investigates whether variation in the number of SN students in a neighbourhood 

affects the achievement of non-SN students in that area. At the neighbourhood level, the percentage of 

SN students in a cohort is fixed. As these results are unaffected by possible cohort-dependent choices 

to refer students to special education, observing similar results would corroborate our results. The 

equation we estimate is:  

 𝑦𝑖𝑛𝑎 = 𝑋𝑖𝑛𝑎′ 𝛽4 + 𝑃𝑖𝑛𝑎′ 𝛾4 + 𝛿4𝑠𝑛𝑛𝑎 + 𝜂4,𝑛 + 𝜐4,𝑎 + 𝜀4,𝑖𝑛𝑎 (4) 

 

Here, 𝑦𝑖𝑛𝑎 indicates final test score or final test participation for student 𝑖 in neighbourhood 𝑛 in 

neighbourhood cohort 𝑎. 𝑋𝑖𝑛𝑎′  is a vector of student covariates, 𝑃𝑖𝑛𝑎′  is a vector of peer characteristics. 𝑠𝑛𝑛𝑎 denotes the percentage of students with SN in neighbourhood 𝑛 in cohort 𝑎, which makes 𝛿4 the 

parameter of interest. 𝜂4,𝑛 and 𝜐4,𝑎 are neighbourhood and cohort fixed effects.  

In the neighbourhood analysis, we investigate students who would be in the final grade of primary 

education when following the typical primary school path. We define a cohort as all students in a 4-digit 

                                                      
7 A 4-digit post code area is an administrative neighbourhood area with an average of 49456 inhabitants (Statistics Netherlands, 2020). 
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postal code area who are 11 years old on October 1st. SN students are defined by the five groups and 

include students attending special education, such that we cover all 11-year olds in a neighbourhood. 

Table 5 shows the results of neighbourhood fixed effects model. The results are similar to the 

results for the school fixed effect models and show only two significant effects for students under 

supervision orders and final test participation. Thus, the neighbourhood fixed effects approach does not 

provide evidence that the aforementioned null findings are due to selective referral to special education. 

 

[Insert Table 5 here] 

 

7.5 Cohort size 

As we investigate the presence of SN students at the level of the grade, it is possible that students 

in bigger schools are not exposed to the SN students when the SN student is in the same cohort (primary 

education) or chose the same subject (secondary education) but attends another class. Also, within 

cohorts, the presence of SN students may be non-random. Their presence, might, for instance, be related 

to teacher quality. We perform robustness checks restricting the sample to include only small schools to 

investigate this potential bias. In smaller schools, all students are exposed to a SN student when a SN 

student is present in their cohort. 

Table 6 shows the results similar to Table 3 but restricted to cohorts and courses with 30 or fewer 

students. The coefficients are again generally insignificant and inconsistent in sign. Compared to the 

main results in table 5, there is a change from the significant positive effect of students with youth care 

in de student fixed effects model to a negative one; yet both estimates are very small in magnitude. The 

two significant coefficients (one positive, one negative) in the school fixed effects model in primary 

education are not present when including a school-specific time trend. For the models including the 

school-specific time trend, we find one negative effect of peers with Youth Care on final test 

participation at the 1% level out of the 16 estimated coefficents. 

 

[Insert Table 6 here] 
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7.6 Heterogeneous effects 

Next to the methodological concerns, we use the criteria of Jacob et al. (2019) to address concerns 

about other potential causes of the findings related to the underlying mechanisms of peer effects. The 

framework suggests the assumed mechanism might be generally right, but only for certain populations. 

For that reason, we need to rule out possible subgroup impacts. As peer effects are often heterogeneous 

(Balestra, Eugster and Liebert 2020; Booij, Leuven and Oosterbeek 2017; Feld and Zölitz 2017; Hoxby, 

2000), the zero results might be explained by differential effects for students at different points of the 

achievement distribution.  

For instance, classmates might learn less if SN students are misbehaving or in another way 

causing the teacher to reallocate time to the SN students instead of instruction (Gottfried 2013; Lazear 

2001). The disruptive behaviour might directly be distractive for non-SN students and therefore slow 

down their learning process, or the teacher could pay less attention to non-SN students. This might 

especially affect low-achieving students, whereas high achieving students might be less dependent on 

the teacher’s instruction. The null effect could be the result of the average between a positive effect on 

high- and negative on low-achieving students. To investigate these differential effects, the data is 

aggregated to the cohort level. We compute different measures of student achievement at the cohort 

level, such as the mean, standard deviation, and different percentiles of the exam grades and test 

scores. We use the following equation to estimate differential effects: 

 𝑦𝑠𝑡 = 𝑃𝑠𝑡′ 𝛾5 + 𝛿5𝑆𝑁𝑠𝑡 + 𝜃5𝑃𝑅𝐸𝐷𝑆𝑁𝑠𝑡 + 𝜇5,𝑠 + 𝜈5,𝑡 + 𝜀5,𝑠𝑡 (5) 

𝑦𝑠𝑡 are the outcomes of a cohort of students in school 𝑠 in year 𝑡, for example, the standardized 

exam grade of students in the 90th percentile. 𝑃𝑠𝑡′
 is a vector or peer characteristics in school 𝑠 in year 𝑡 

such as the percentage of students with low parental education level. 𝑆𝑁𝑠𝑡 denotes the number of SN 

students in school 𝑠 in year 𝑡, which makes 𝛿3 the parameter of interest. 𝜇5,𝑠 are the school fixed effects 

which will pick up time-invariant differences between schools, 𝜈3,𝑡 indicates the year fixed effects and 𝜀5,𝑖𝑠𝑡 is an individual-specific error term. We assume 𝜀5,𝑖𝑠𝑡 to be exogenous when controlled for school 
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and year-fixed effects. To account for differences in school size, the regressions are weighted by the 

number of observations per school.  

Table 7 presents the results of the differential effects on students with different abilities for 

primary and secondary education. Out of the 48 coefficients, there are two significant coefficients at the 

5% level, and one at the 1% level, which is close to what we would expect by chance. Also, there are 

no clear patterns in sign or for students with different abilities. The coefficient for an additional student 

with emotional problems is negative for the 25th percentile in primary education, whereas it is positive 

for students with supervision orders in secondary education. Overall, these results do not yield support 

for differential effects of the presence of SN students in the Netherlands.  

 

[Insert Table 7 here] 

 

In secondary education, the null effect might be explained by another source of heterogeneous 

effects: maybe the effect depends on the ability track. It is conceivable that in the lowest track students 

are more dependent on the teacher’s instruction and therefore the effect is more negative. Similarly, 

there may be less additional support available in the higher tracks, which may create more negative 

effects there. Therefore, we also estimate the student fixed effects and the school fixed effects models 

per school track in secondary education. Table 8 presents the results of the differential effects per track 

in secondary education. Again, the results are similar: the coefficients are small and mostly insignificant. 

From the 40 coefficients, 3 are significant, but they are inconsistent in sign. 

 

[Insert Table 8 here] 

 

7.7 Untreated disruptive peers 

Even though our proxies to identify SN students are comparable to those used in the existing literature, 

the absence of negative effects may be related to the definition of SN students. As we use prescripted 

medication as one of our proxies, it is imaginable that the assumed type of disruptive behaviour is 
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weakened. Aizer (2008) concludes that the presence of students with ADD harms peers’ reading and 

math test scores before the diagnosis, but the achievement of peers improves after the diagnosis. As a 

robustness check, we, therefore, define ‘untreated disruptive peers’ as peers who will be prescribed the 

medication for externalizing behaviour problems in the next but not the current school year. As we use 

data from the next school year, we can only define untreated disruptive pears in 2016 and 2017. If the 

null result would be related to treatment results, this robustness check would reveal negative effects. 

Table 9 shows no evidence for the effect of ‘untreated’ students, which supports our conclusions that 

there are no negative peer effects of disruptive students in the Netherlands. 

[Insert Table 9 here] 

8 Conclusions 

This paper presents evidence that the presence of students with special needs has no impact on the 

academic achievement of students without special needs in the Netherlands. Using student-level 

population data, we investigate four groups of students with SN: disruptive peers, peers with emotional 

problems, peers who receive youth care, and peers who are under supervision orders. The null finding 

is consistent across these different definitions of SN students and is robust to different ways of modelling 

the relationship between achievement and peers with SN. These results concur with the null effects 

found in an earlier Dutch study on students with diagnosed severe special educational needs (Ruijs 

2017). In addition, by using four broad groups of special needs students, we demonstrate the null effect 

is not related to a specific kind of severe diagnosed educational needs and the associated fundings.  

Using criteria from the framework for learning from null results (Jacob et al. 2019), we 

systematically examine whether the results can be interpreted as a true null result and explore the 

potential causes of the findings. Using three complementary fixed effect estimation strategies, the 

empirical results are unambiguous: estimates across all specifications show no significant effect on their 

peers’ cognitive outcomes for all four types of SN students. We investigate whether the relation between 

the presence of SN students and the achievements of non-SN students is non-linear and check for 

heterogeneous effects of SN students on high and low achieving students. Overall, the results are similar. 

These results contribute to the overall international results, in which overall more negative results on 
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the peer effects of SN students are reported (Ahn & Trogan 2017; Balestra, Eugster and Liebert 2020; 

Carrell, Hoekstra and Kuka 2018; Contreras et al. 2020; Kristoffersen et al. 2015). Below, we outline 

two distinguishing elements in the Dutch educational context which might be potential explanations for 

these findings: extra resources and teacher professional development activities.  

There is a long history of additional resources for students with special needs in the Dutch context. 

In 2002, a pupil-bound budget was introduced which was granted by a regional committee based on 

national eligibility criteria. Dependent on the type of SN, schools could receive up to three times the 

regular funding for including a SN student. Even though the SN students studied in this paper are not 

the same students as the ones covered by this arrangement, the current null might imply that additional 

support in classes is sufficient to avoid negative externalities of the selected SN students. Whereas this 

specific arrangement was terminated in 2014, the additional funds are still available through regional 

alliances. Dutch teachers might therefore be better supported, which may prevent negative externalities. 

In support of this hypothesis, Contreras et al. (2020) found that with resources and adequate treatment 

the negative effect of SN students vanishes. Further, in Canada, where schools also receive substantial 

additional funding, insignificant effects were found as well (Friesen, Hickey, and Krauth 2010).  

Second, to raise the share of teachers with a Master's degree the Dutch government started to 

provide teacher vouchers in 2008. These vouchers compensate teachers for tuition fees and yield 

additional funds to their employer to arrange a substitute teacher. In the first five years after the 

introduction of the voucher, nearly 400 million euros have been granted to about 40 thousand teachers 

and schools (Heijnen, Van der Steeg, and Ooms 2015). A vast majority (77%) of the teachers in primary 

education enrol in a program targeted at the mastery of specific pedagogical skills, the Master Special 

Educational Needs (Heijnen, Van der Steeg and Ooms 2015). These professional development activities 

might contribute to the quality of teachers and might prevent negative effects of the presence of students 

with special needs on students without these needs in their classroom.  

Finally, we study the impact of SN students on peers’ academic performance measured by school 

grades or test performance. Although this is a widely used approach (Ahn and Trogan 2017; Balestra, 

Eugster and Liebert 2020; Carrell, Hoekstra and Kuka 2018; Contreras et al. 2020; Kristoffersen et al 

2015; Rangvid 2016), it is possible that class composition also affects non-cognitive outcomes such as 
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socio-emotional functioning or well-being at school (Ruijs, Peetsma and Van der Veen 2010). For 

instance, the behaviour of SN students might affect teachers’ choices in class organisation or class 

curriculum. In the results of the Dutch evaluation of the inclusive education policy (Smeets, Ledoux, 

and Van Loon-Dikkers 2019) teachers reported feeling that students without special needs get less 

attention due to the reform. With SN student(s) in the class, teachers might deliberately choose to focus 

more on the core subjects and pay less attention to non-cognitive outcomes or enrichment of the 

curriculum. These choices may affect the behaviour or well-being of other students. To find out the 

mechanisms that explain the null result, future research could focus on the interventions for teachers to 

effectively deal with disruptive behaviour and on the effects of SN students on curriculum choices or 

other student outcomes, such as well-being and socio-emotional functioning. 
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Appendix 

 

 

[Insert figure A.1 here] 

 

[Insert figure A.2 here] 

 

[Insert figure A.3 here] 

 

[Insert figure A.4 here] 

 

[Insert table A.1 here] 

 

[Insert table A.2 here] 
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Table 1. Descriptive statistics for students in primary education 

  Disruptive  Emotional problems Youth Care   Supervision order 

  non-SN SN non-SN SN non-SN SN non-SN SN 

Boy 0.487 0.723*** 0.499 0.524 0.487 0.58*** 0.498 0.468*** 

Parental ed. unknown 0.184 0.189 0.184 0.196 0.183 0.157*** 0.181 0.092*** 

University 0.185 0.145*** 0.184 0.16 0.191 0.159*** 0.188 0.059*** 

University of applied  

sciences 0.232 0.233 0.232 0.211 0.235 0.233 0.236 0.11*** 

Vocational ed. level 3-4 0.234 0.278*** 0.236 0.265 0.23 0.275*** 0.235 0.29*** 

Vocational ed. level 2 0.164 0.155** 0.163 0.167 0.16 0.176*** 0.159 0.449*** 

Dutch background 0.749 0.871*** 0.755 0.825*** 0.747 0.789*** 0.753 0.642*** 

Non-western migrant  0.181 0.079*** 0.176 0.115*** 0.183 0.143*** 0.177 0.252*** 

Western migrant  0.069 0.049*** 0.069 0.061 0.071 0.068** 0.07 0.106*** 

Weighted student funding 0.098 0.077*** 0.097 0.08 0.096 0.095 0.094 0.202*** 

Age at October 1st 11.024 11.155*** 11.030 11.121*** 11.017 11.093*** 11.024 11.228*** 

Backpack funding 0.010 0.050*** 0.012 0.082*** 0.009 0.026*** 0.011 0.021*** 

Final test participation 0.954 0.949** 0.953 0.887*** 0.952 0.935*** 0.950 0.906*** 

Standardized test score 0.017 -0.357*** -0.001 -0.165*** 0.044 -0.343*** 0.003 -0.546*** 

N students 353918 18128 371435 611 408035 55207 459231 4011 

Schools 5195  5196  5240  5240  

Mean number of non-SEN per cohort 39.664  39.672  39.934  39.937  

SD number of non-SEN per cohort 21.592  21.619  21.823  21.837  

Mean number of SEN per cohort 1.868  0.061  4.555  0.296  

SD number of SEN per cohort 1.992  0.255  3.524  0.581  

Note: This table reports descriptive statistics for the primary school samples. The columns represent the differences between SN and non-SN students per SN type. 

The stars refer to the p-values of two-group mean comparison t-tests. ***p<0.001 **p<0.01 *p<0.05. 
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Table 2 Descriptives for students in secondary education  

 Disruptive Emotional Problems Youth Care Supervision Order 

 non-SN SN non-SN SN non-SN SN non-SN SN 

Boy 0.490 0.666*** 0.500 0.265*** 0.505 0.414*** 0.497 0.414*** 

Parental education         

Unknown 0.259 0.244*** 0.259 0.23*** 0.256 0.204*** 0.252 0.15*** 

University 0.128 0.154*** 0.129 0.149*** 0.135 0.129*** 0.135 0.032*** 

University of applied  

sciences 0.184 0.206*** 0.185 0.197* 0.19 0.201*** 0.191 0.081*** 

Vocational education 

 level 3 -4 0.251 0.261*** 0.251 0.27** 0.248 0.28*** 0.25 0.265* 

Vocational education  

level 2 0.177 0.135*** 0.176 0.154*** 0.172 0.187*** 0.171 0.472*** 

No migrant background 0.782 0.887*** 0.786 0.84*** 0.784 0.802*** 0.786 0.626*** 

Non-western migrant background 0.156 0.063*** 0.153 0.1*** 0.156 0.13*** 0.153 0.281*** 

Western migrant background 0.061 0.05*** 0.061 0.059 0.061 0.068*** 0.061 0.093*** 

Age at October 1st 16.036 15.963*** 16.029 16.402*** 16.044 15.872*** 16.031 15.686*** 

Backpack funding 0.013 0.076*** 0.016 0.047*** 0.011 0.034*** 0.013 0.029*** 

Extra educational care 0,123 0,175*** 0,125 0,102*** 0,120 0,165*** 0,122 0,271*** 

Weighted student funding 0.124 0.079*** 0.123 0.104*** 0.122 0.13*** 0.123 0.191*** 

Practical education 0.114 0.161*** 0.116 0.092*** 0.108 0.147*** 0.111 0.232*** 

Standardized test score 0.033 0.145*** 0.038 0.080*** 0.033 0.077*** 0.037 -0.017*** 

N (students) 568138 26943 589861 5220 723932 66505 785638 4799 

Schools 1212  1212  1232  1232  

Mean number of non-SEN per cohort 99.741  99.532  99.832  99.386  

SD number of non-SEN per cohort 50.558  50.539  50.355  50.361  

Mean number of SEN per cohort 4.221  0.859  7.683  0.472  

SD number of SEN per cohort 3.44  1.086  5.124  0.803  

Note: This table reports descriptive statistics for the secondary school samples. The columns represent per SN type the differences between SN and non-SN students. 

The descriptives compare background characteristics between SN and non-SN students in the population.  The stars refer to the p-values of two-group mean comparison 

t-tests. ***p<0.001 **p<0.01 *p<0.05. 
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Table 3. Main results on the impact of special needs students on the academic achievement of their peers  

Disruptive  

 

Emotional problems Youth care Supervision order 

Secondary education - student fixed effects - standardized exam grades 

0.000 -0.004 0.002* 0.001 

(0.001) (0.002) (0.001) (0.003) 

3644914 3776299 4658439 5039979 

Secondary education - school fixed effects -  standardized exam grades  

-0.000 -0.003 -0.001 0.000 

(0.001) (0.002) (0.000) (0.002) 

560676 582088 716923 777949 

Secondary education - school fixed effects including time trend - 

standardized central grades  

-0.000 -0.002 -0.000 0.002 

(0.001) (0.002) (0.001) (0.003) 

560676 582088 716923 777949 

Primary education - school fixed effects - final test participation  

0.001 -0.007 -0.000 -0.003 

(0.001) (0.007) (0.001) (0.003) 

352941 370408 407208 458285 

Primary education - school fixed effects including time trend -  final test 

participation 

0.001 0.013 -0.001 -0.003 

(0.002) (0.008) (0.001) (0.003) 

352941 370408 407208 458285 

Primary education - school fixed effects - standardized final test score 

0.002 -0.018 -0.001 0.001 

(0.002) (0.011) (0.001) (0.005) 

336142 352750 387308 434958 

Primary education - school fixed effects including time trend - standardized 

final test score 

0.000 -0.034* -0.001 0.003 

(0.003) (0.015) (0.001) (0.005) 

336142 352750 387308 434958 

Note: Each column reports results on a different group of SN students. Each coefficient represents a separate regression with 

the number of SN students as independent variable. Standard errors are clustered at the school level and reported in parentheses. 

The number of students without SN are reported below the standard errors. ***p<0.001 **p<0.01 *p<0.05.  

 

  



36 

 

Table 4. Overview of type of SEN and effect in similar studies 

Paper Type of SEN  Level Outcome Effect Range 

c.i. 

Ahn and Trogdon 

(2016) 

Delinquent peers: offenses recorded Grade- and 

school level 

Reading or 

mathematics test 

score 

-0.037  

SD 

-0.01 

-0.07 

Balestra et al. 

(2020) 

Diagnosed special needs: learning 

problems or emotional-behaviour 

problems 

Classroom Achievement, 

subsequent 

educational 

choices and 

labour market 

outcomes 

-0.025 

SD 

-0.02 

-0.03 

Carrell et al. 

(2018) 

Disruptive peers: children whose 

families are characterized by domestic 

violence 

School-cohort High school test 

scores (math and 

reading), college 

attendance and 

degree attainment 

and earnings at 

ages 24 - 28 

-0.024 SD  0.00 

-0.04 

Contreras et al. 

(2020) 

Diagnosed educational needs: hearing, 

visual, intellectual and multiple 

disabilities, autism, dysphasia and 

deafness-blindness, deficit hyperactivity 

disorder, specific language disorders, 

borderline performance 

Classroom Mathematics test -0.038 

SD  

-0.03 

-0.04 

Rangvid (2016) Returning SN students (from segregated 

education to a regular classroom) 

Grade-cohort Reading test score 

gains from 

National test 

-0.036 SD 0.00 

-0.07 

Note: The interventions differ from adding one SN students to a class of 20 (Balestra et al. 2020) or 25 (Carrell et al. 2018) to 

an increase of one SD in exposure to peer misbehaviour (And and Trogdon 2016). The last column represent the range of the 

confidence intervals (at 95% level) found in the studies. For some studies, the point estimate and confidence intervals were 

recalculcated to enable a comparison of effect at 95% confidence interval. 
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Table 5. Effect of the number of SN students in the zip code area for primary education 

Disruptive  

 

Emotional 

problems 

Youth care Supervision 

order 

Neighbourhood fixed effects - final test participation 

0.000 0.003 0.000 -0.004** 

(0.001) (0.004) (0.001) (0.001) 

481202 512039 575237 668451 

Neighbourhood fixed effects - standardized final test score 
 

-0.001 0.005 -0.001 -0.001 

(0.001) (0.005) (0.001) (0.002) 

258524 270120 298019 333146 

Neighbourhood fixed effects including time trend- final test 

participation 

 

-0.000 0.002 -0.000 -0.004** 

(0.001) (0.004) (0.000) (0.001) 

481023 511852 575103 668296 

Neighbourhood fixed effects including time trend - standardized 

final test score 

 

0.002 0.001 -0.001 -0.002 

(0.002) (0.007) (0.001) (0.003) 

258438 270029 297973 333096 

 Note: Each column represents a type of SEN. Each coefficient represents a separate regression with the number of SN students 

as independent variable. Standard errors are reported in parentheses, robust and clustered at the level of the post code area. 

***p<0.001 **p<0.01 *p<0.05.  
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Table 6. Student- and school fixed effects primary and secondary education<30 students 

Disruptive  

 

Emotional 

problems 

Youth care Supervision 

order 

 

Secondary education - student fixed effects  standardized exam 

grades <30 

0.004 -0.006 -0.006** -0.011 
 

(0.004) (0.007) (0.002) (0.008) 
 

814886 846566 1030292 1125626 
 

Secondary education - school fixed effects -  standardized exam 

grades <30 

 

-0.001 0.012 0.000 -0.003 
 

(0.007) (0.015) (0.004) (0.010) 
 

29593 31123 37099 41451 
 

Secondary education - school fixed effects including time trend - 

standardized central grades <30 

 

0.009 0.008 0.002 0.001 
 

(0.010) (0.022) (0.004) (0.012) 
 

29593 31123 37099 41451 
 

Primary education - school fixed effects - final test participation <30 
 

0.003* -0.010 -0.001 -0.008** 
 

(0.001) (0.009) (0.001) (0.003) 
 

144959 152119 166686 187602 
 

Primary education - school fixed effects including time trend -  final 

test participation <30 

 

0.003 -0.004 -0.002** -0.007  

(0.002) (0.009) (0.001) (0.004)  

144959 152119 166686 187602  

Primary education - school fixed effects - standardized final test 

score <30 

 

-0.001 0.009 -0.000 0.004  

(0.005) (0.022) (0.003) (0.009)  

138738 145603 159555 179191  

Primary education - school fixed effects including time trend - 

standardized final test score <30 

 

-0.005 -0.013 -0.003 -0.000 
 

(0.006) (0.031) (0.003) (0.010) 
 

138738 145603 159555 179191 
 

 Note: Each column reports results on  a different group of SN students. Each coefficient represents a separate regression with 

the number of SN students as independent variable. Standard errors are clustered at the school level and reported in parentheses. 

The number of students without SEN are reported below the standard errors. ***p<0.001 **p<0.01 *p<0.05.  
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Table 7. Differential effects on students with different abilities 
 

Disruptive  

  

Emotional 

problems 

Youth care Supervision 

order 

Primary education - school fixed effects - standardized final test score 

mean  0.002 -0.039* 0.001 0.007 
 

(0.003) (0.016) (0.001) (0.006) 

sd  -0.001 0.011 0.001 -0.000 
 

(0.002) (0.008) (0.001) (0.003) 

p10  0.002 -0.055 0.003 0.002 
 

(0.006) (0.030) (0.003) (0.010) 

p25  0.001 -0.079** 0.001 0.007 
 

(0.005) (0.024) (0.002) (0.008) 

p50  0.001 -0.035 0.001 0.011 
 

(0.004) (0.019) (0.002) (0.007) 

p90  0.003 -0.004 -0.000 -0.001 
 

(0.003) (0.015) (0.001) (0.006) 

students 346988 347360 437096 438457 

schools 4252 4258 4264 4284 

Secondary education - school fixed effects -  standardized exam grades 

mean  -0.000 -0.001 -0.000 0.003 
 

(0.001) (0.002) (0.001) (0.003) 

sd  0.000 0.001 0.000 -0.000 
 

(0.001) (0.001) (0.000) (0.001) 

p10  -0.002 -0.002 -0.001 0.003 
 

(0.001) (0.003) (0.001) (0.003) 

p25  -0.000 -0.002 0.000 0.005* 
 

(0.001) (0.002) (0.001) (0.003) 

p50  -0.000 -0.000 0.000 0.003 
 

(0.001) (0.003) (0.001) (0.003) 

p90  0.000 -0.001 -0.001 0.003 
 

(0.001) (0.003) (0.001) (0.003) 

students 587310 587312 784000 784006 

schools 2828 2829 2900 2901 

Note: Each column represents a type of SEN. Each coefficient represents a separate regression with the number of SN students 

as independent variable. All regressions include year fixed effect, school fixed effects, cohort controls and a school specific 

time trend in the number of SN students. The p stands for the percentile rank. Regressions are weighted by the mean cohort 

size within schools. Standard errors are clustered at the school level and reported in parentheses. ***p<0.001 **p<0.01 *p<0.05  
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Table 8.  Estimates of the effect of types of SN students on student achievement (school fixed effect models FE3) secondary 

education 
 

Disruptive Emotional 

problems 

Youth Care Supervision 

order 

Secondary education - student fixed effects - standardized exam grades  

Pre vocational track I -0.009 -0.005 -0.006* 0.005 
 

(0.005) (0.013) (0.003) (0.009) 
 

267818 283900 323949 363011 

Pre vocational track II -0.010* -0.019 -0.004 -0.001 
 

(0.004) (0.012) (0.003) (0.008) 
 

428056 448829 536050 591509 

Pre vocational track III -0.001 -0.005 0.002 0.001 
 

(0.002) (0.005) (0.001) (0.005) 
 

1042912 1091103 1315282 1448734 

Middle track 0.004* -0.002 0.003** -0.009 
 

(0.002) (0.003) (0.001) (0.007) 
 

1053336 1086461 1361742 1459951 

Advanced track 0.001 0.001 0.002 0.023 
 

(0.003) (0.005) (0.002) (0.016) 
 

852792 866006 1121416 1176774 

Secondary education - school fixed effects including time trend -  standardized exam grades 

Pre vocational track I 0.000 0.008 -0.002 0.004 
 

(0.003) (0.015) (0.002) (0.005) 
 

53452 56687 64739 72678 

Pre vocational track II -0.003 -0.001 -0.000 0.001 
 

(0.003) (0.007) (0.001) (0.004) 
 

82565 86576 103935 114743 

Pre vocational track III 0.002 -0.003 -0.000 -0.003 
 

(0.002) (0.004) (0.001) (0.003) 
 

160707 168200 203664 224450 

Middle track -0.000 -0.003 -0.001 0.002 
 

(0.001) (0.003) (0.001) (0.006) 
 

155409 160355 201470 215931 

Advanced track -0.001 0.002 0.002 0.015 
 

(0.003) (0.004) (0.002) (0.012) 
 

108543 110270 143115 150147 

Note: Each column reports results on  a different group of SN students. Each coefficient represents a separate regression with 

the number of SN students as independent variable. Standard errors are clustered at the school level and reported in parentheses. 

The number of students without SEN are reported below the standard errors. ***p<0.001 **p<0.01 *p<0.05.  
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Table 9. Main results on the impact of untreated disruptive pears on the academic achievement of their peers (all and <30 

students) 

Untreated 

Disruptive  

 

Untreated disruptive 

<30 

Secondary education - student fixed effects 

- standardized exam grades 

-0.003 -0.017 

(0.004) (0.012) 

2523820 572328 

Secondary education - school fixed effects -  

standardized exam grades  

-0.006 -0.028 

(0.003) (0.026) 

386321 21054 

Primary education - school fixed effects - 

final test participation  

-0.003 -0.008 

(0.005) (0.005) 

262737 107376 

Primary education - school fixed effects - 

standardized final test score 

-0.012 -0.020 

(0.008) (0.019) 

251513 103248 

 Note: Each coefficient represents a separate regression with the number of SN students as independent variable. Standard 

errors are clustered at the school level and reported in parentheses. The number of students without SN are reported below the 

standard errors. ***p<0.001 **p<0.01 *p<0.05.  
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Table A.1 Descriptive statistics final test participation in primary education 

  non-SN   

  with final test without final test 

Boy 0.482 0.485 

Parental ed. unknown 0.186 0.220*** 

University 0.191 0.141*** 

University of applied  

sciences 0.236 0.179*** 

Vocational ed. level 3-4 0.231 0.216*** 

Vocational ed. level 2 0.156 0.244*** 

Dutch background 0.757 0.569*** 

Non-western migrant  0.176 0.325*** 

Western migrant  0.068 0.106*** 

Weighted student funding 0.093 0.190*** 

Age at October 1st 11.012 11.104*** 

N students 304918 14150 

Note: This table reports students in school taking the final test for at least one 

student in the sample. The stars refer to the p-values of two-group mean 

comparison t-tests. ***p<0.001 **p<0.01 *p<0.05. 
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Table A.2 Balancing test for the number of SN students in primary and secondary education - school fixed effects including time trend   

 
All primary education students Primary education students with final test score  

 
Disruptive Emotional 

problems 

Youth care Supervision Disruptive Emotional 

problems 

Youth care Supervision 

Boy -0.000 -0.000 -0.013* -0.001 -0.001 -0.000 -0.014** -0.002 

 (0.003) (0.001) (0.005) (0.001) (0.003) (0.001) (0.005) (0.001) 

Parental ed. Unknown 0.007 0.000 -0.000 0.001 0.008 -0.000 0.001 0.001 

 (0.005) (0.001) (0.008) (0.002) (0.005) (0.001) (0.009) (0.002) 

University of applied -0.007 -0.000 0.001 -0.001 -0.007 -0.000 0.000 -0.001 

Sciences (0.005) (0.001) (0.008) (0.002) (0.005) (0.001) (0.008) (0.002) 

Vocational education 0.002 0.000 0.006 -0.001 -0.000 0.000 0.005 -0.001 

 level 3 -4 (0.005) (0.001) (0.008) (0.002) (0.005) (0.001) (0.009) (0.002) 

Vocational education 0.001 -0.001 0.010 0.003 0.001 -0.001 0.009 0.003 

level 2 (0.006) (0.001) (0.009) (0.002) (0.006) (0.001) (0.010) (0.002) 

No migrant background 
0.003 0.000 -0.010 -0.005* 0.004 0.000 -0.008 -0.005* 

(0.005) (0.001) (0.008) (0.002) (0.005) (0.001) (0.008) (0.002) 

Western migrant 

background 

0.005 -0.001 -0.011 0.000 0.007 -0.001 -0.012 -0.001 

(0.006) (0.001) (0.010) (0.002) (0.006) (0.001) (0.010) (0.002) 

Weighted student funding -0.004 0.001 -0.001 -0.003 -0.007 0.001 -0.009 -0.005 

(0.005) (0.001) (0.009) (0.002) (0.005) (0.001) (0.009) (0.002) 

Age at October 1st 0.001 0.001 -0.010 -0.002* 0.001 0.001 -0.009 -0.002 

 (0.003) (0.000) (0.005) (0.001) (0.003) (0.000) (0.005) (0.001) 

n (students) 352941 370408 407208 458285 336540 353150 387649 435509 

n(groups) 5117 5118 5168 5168 5109 5116 5108 5144 

df 9 9 9 9 9 9 9 9 

dfr 5116 5117 5167 5167 5108 5115 5107 5143 

F statistic 1.215 0.845 1.593 2.075 1.407 0.765 1.658 2.244 

p 0.281 0.574 0.111 0.028 0.179 0.649 0.093 0.017 
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Alll secondary education 

 
Disruptive Emotional 

problems 

Youth care Supervision     

Boy 0.004 0.001 -0.005 -0.001     

 (0.004) (0.002) (0.006) (0.001)     

Parental ed. Unknown 0.009 -0.001 0.011 -0.002     

 (0.006) (0.003) (0.009) (0.002)     

University of applied 0.001 0.000 -0.003 -0.001     

Sciences (0.006) (0.003) (0.009) (0.002)     

Vocational education 0.005 0.001 0.009 -0.000     

 level 3 -4 (0.006) (0.003) (0.009) (0.002)     

Vocational education 0.009 0.003 0.003 -0.002     

level 2 (0.007) (0.003) (0.010) (0.002)     

No migrant 0.002 0.001 -0.011 0.002     

background (0.005) (0.002) (0.009) (0.002)     

Western migrant 0.006 0.003 0.021* 0.000     

Background (0.006) (0.003) (0.010) (0.002)     

Weighted student  0.004 -0.001 0.010 -0.001     

Funding (0.006) (0.003) (0.010) (0.003)     

Extra educational -0.008 -0.001 -0.011 -0.006     

Care (0.010) (0.003) (0.014) (0.005)     

Age at October 1st -0.004 0.000 -0.005 0.001     

 (0.003) (0.001) (0.004) (0.001)     

n (students) 560676 582088 716923 777949     

n(groups) 2829 2829 2901 2901     

df 11 11 11 11     

dfr 1159 1159 1184 1184     

F statistic 1.043 0.607 1.494 0.508     

p 0.406 0.824 0.127 0.899     
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Note: Each column represents a regression of the number of SN students in the cohort on student background characteristics. F-statistics, p-values and degrees of freedom at the bottom of the table 

refer to F-test on the joint significance of gender, age, migrant background and disadvantaged neighbourhood/weighted student funding. Standard errors are robust and clustered at the school level. 

***p<0.001 **p<0.01 *p<0.05  
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Table A.3 Results of the student fixed (secondary education) and student- and school fixed models (primary and 

secondary education) with SN in percentages 

Disruptive  

 with  

Emotional 

problems 

Youth care Supervision 

order 

Secondary education - student fixed effects  standardized exam 

grades 

-0.000 -0.001* -0.001** -0.001 

(0.000) (0.001) (0.000) (0.001) 

568132 589856 723930 785620 

Secondary education - school fixed effects -  standardized 

exam grades 

-0.000 -0.001 -0.001* -0.000 

(0.001) (0.001) (0.000) (0.001) 

560676 582088 716923 777949 

Secondary education - school fixed effects including time trend 

- standardized central grades 

-0.000 -0.001 -0.000 -0.000 

(0.001) (0.002) (0.000) (0.001) 

560676 582088 716923 777949 

Primary education - school fixed effects - final test participation  

0.000 -0.001 -0.000 -0.001* 

(0.000) (0.001) (0.000) (0.001) 

352941 370408 407208 458285 

Primary education - school fixed effects including time trend -  

final test participation 

0.000 0.001 -0.000* -0.001 

(0.000) (0.001) (0.000) (0.001) 

352941 370408 407208 458285 

Primary education - school fixed effects - final test score 
 

0.000 -0.006 -0.000 0.000 

(0.001) (0.003) (0.000) (0.001) 

336142 352750 387308 434958 

Primary education - school fixed effects including time trend - 

final test score 

 

-0.001 -0.005 -0.000 0.001 

(0.001) (0.005) (0.000) (0.002) 

336142 352750 387308 434958 

 Note: Each column reports results on  a different group of SN students. Each coefficient represents a separate 

regression with the percentages of SN students as independent variable. Standard errors are clustered at the school level 

and reported in parentheses. The number of students without SN are reported below the standard errors. ***p<0.001 

**p<0.01 *p<0.05.  
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Figure 1. The Dutch school system   
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Figure 2. Non-linear effects on standardized final test score (primary education) 

Note: Each panel reports the results of one regression for a specific group of SN students. The coefficients represents the point estimate 

and 95% confidence interval with the presence of the indicated number of SN students as independent variable. All models include 

school fixed effects, individual controls, cohort controls and school specific time trend in the number of SN students. Standard errors 

are clustered at the school level.  
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Figure 3. Non-linear effects on standardized exam grades (secondary education) 

Note: Each panel reports the results of one regression for a specific group of SN students. The coefficients represents the point estimate 

and 95% confidence interval with the presence of the indicated number of SN students as independent variable. All models include 

school fixed effects, individual controls, cohort controls and school specific time trend in the number of SN students.. Standard errors 

are clustered at the school level.  
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Figure A.1 Within non-SN student variation in the number of SN students between courses per 

tracks 

Note: On the x-axis the maximum variation in the number of SN students between courses within non-SN students is displayed. On 

the y-axis the amount of students with this maximum variation.   
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Figure A.2 Within school variation in the number of SN students between schoolyear per type of 

education.  

Note: On the x-axis the maximum variation in the number of SN students between cohorts within schools is displayed. On the y-axis 

the amount of schools with this maximum variation 
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Figure A.3 Non-linear effects on final test participation (primary education) 

Note: Each panel reports the results of one regression for a specific group of SN students. The coefficients represents the point estimate 

and 95% confidence interval with the presence of the indicated number of SN students as independent variable. All models include 

school fixed effects, individual controls, cohort controls and school specific time trend in the number of SN students. Standard errors 

are clustered at the school level.  
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Figure A.4 Non-linear effects on standardized exam grades (student fixed effects secondary 

education) 

Note: Each panel reports the results of one regression for a specific group of SN students. The coefficients represents the point estimate 

and 95% confidence interval with the presence of the indicated number of SN students as independent variable. All models include 

student fixed effects, individual controls and cohort controls. Standard errors are clustered at the school level.  

 

 

 


